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A  light  and  power  code  has  been  formu¬ 
lated  and  will  be  presented  to  NRA.  In 
the  present  attitude  of  the  administration 
care  should  be  taken  to  make  the  code  a 
simple  and  clear  declaration  of  hours  and 
wages.  A  bargaining  or  propaganda  code 
would  be  like  showing  a  red  rag  to  a  bull. 
We  hope  the  makers  of  the  proposed  code 
will  see  clearly  and  act  wisely. 


The  A.S.M.E.  has  been  meeting  this  week. 
We  were  particularly  interested  in  the 
papers  and  discussion  dealing  with  social 
and  economic  aspects  of  engineering. 
There  was  much  discussion,  much  repeti¬ 
tion  of  old  and  trite  statements  and  many 
illogical  and  dogmatic  expressions  by  irra¬ 
tional  human  beings.  In  national,  social 
and  economic  affairs  the  engineers  appear 
to  be  as  helpless  as  the  economists. 


JAMES  H.  RUDD 
Publlihlng  Director 


DECEMBER  16,  1933 

Contents  Copyrighted,  1933,  by  MrOraw-HlIl  Publishing  Company.  Inc. 
VoLi'iig  102  .  .  .  Ni'ifBBU  25 


Forecasting  the  Revival  Phase 
of  Kilowatt-Hour  Consumption .  780 

By  GEORGE  J.  READ,  Brooklyn  Edison  Company 

Maintenance  of  Ventilating-Fan  Drives .  785 

By  FRANCIS  A.  WESTBROOK 

Ground  Protection  of  Rural  Lines .  787 

By  J.  W.  GRAFF,  Alabama  Power  Company. 


Handling  Power  Supply  Under  Changing  Conditions . .  791 

By  H.  S.  KNOWLTON 


We  are  in  the  same  mood  after  reading 
"The  Economics  of  Recovery,”  by  L.  P. 
Ayres,  and  "The  Debt  Deflation  Theory 
of  Great  Depressions,”  by  Irving  Fisher. 
Mr.  Ayres  clearly  and  lucidly  shows  why 
the  present  nostrums  will  not  work,  but 
his  alternatives  are  weak  and  inadequate. 
Professor  Fisher  is  correct  in  saying  that 
depression  results  from  too  much  debt  bur¬ 
den  and  becomes  acute  with  the  resultant 
dollar  deflation.  His  remedy  is  to  hold  up 
the  dollar,  but  he  fails  to  show  how  hold¬ 
ing  up  the  dollar  by  creating  more  debt 
burden  changes  the  resultant  situation. 
Anyhow,  all  this  is  too  deep  for  us. 
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We  do  know  that  there  are  many  things  to 
do  that  are  tangible  and  that  will  develop 
business  in  the  electrical  industry.  In  our 
January  6  issue  we  shall  make  a  report 
on  these  tangibles  as  a  result  of  a  very 
fine  co-operative  survey  of  opinion  and 
practice.  If  advantage  be  taken  of  the 
suggestions  business  will  be  better  for  the 
electrical  industry  in  1934 — that's  what 
counts. 


Cable  Failure  Decreases  if  Insulation 


Power  Factor  Drops .  798 

Readers’  Forum .  798 

Book  Reviews .  799 

Men  of  the  Industry .  800 


Klcctriral  World  articles  are  indexed  in  Industrial  .Arts  and  KiiRineerine  Indexes, 
available  in  public  libraries 


KI.KI  TUICAI,  WORLD — Puhll.ished  weekly,  prlee  23 
'■I tils  a  eopy.  Subscription  rates — United  Stales.  Mexico 
iticl  Central  and  South  .\meriean  countries  {3  a  year. 
I  anada.  including  duty,  ir..'i0  a  year.  All  other  coun¬ 
ties  $9.  or  36  ihilllngs.  a  year.  Entered  as  second- 
■a>5  matter  January  20.  190  7,  at  Post  Office  at  New 
'.ork,  N.  Y’..  under  the  Act  of  March  3,  1879.  Printed 
tn  '■  S.  A. 

P’oneh  Officet;  520  North  Michigan  .\ve.,  Chicago; 
*‘•3  Mission  St.,  San  Francisco;  .Aldwych  House.  -Ald- 
London.  W.C.  2;  Washington;  Philadelphia; 
(  ’.veland;  Detroit;  St.  Louis;  Boston,  Greenville.  S.  C. 

Printed  by  The  Sehwelnler  Press,  N. 


McGRAW-HILL 


PUBLISHING  COMPANY,  INC. 
330  West  42d  Street,  New  York,  N.  Y. 


James  H.  McGbaw,  Chairman  of  the  Board  Malcolm  .Mcib,  President 

James  H.  McGraw,  Jb..  Viee-Pres.  and  Treasurer  Mason  Bbitton,  Vire-President 
Edgar  Kodak,  Vice-President  H.  C.  Parmelek,  Vice-President 

Harold  W.  McGraw,  Vice-President  B.  R.  Pctnam,  Secretary 


Wi  DO  OUR  PART 


Cable  address;  MCGRAWHILL,  New  York.  Member  A.B.P.  Member  A  B  C. 


THE/TREND  IS 


RiK  A  M UfACTW».E  BY 


G  G  LASS 


RNING,N.y. 


ELECTRICAL  \\OR\.D  —  December  16,1933 


ELECTRICAL  WORLD 

Established  1883 — McGra/w-Hill  Publishing  Company,  Inc. 

for  the  Week  Endins 

December  16,  1933 

L.  W.  W.  MORROW,  Editor 


Consumer  standards 
now  demanded 

The  simplification  and  standardization 
program  of  the  Department  of  Commerce  has 
been  transferred  to  the  American  Standards 
Association.  This  makes  it  necessary  and  pos¬ 
sible  for  A.S.A.  to  broaden  its  standardization 
work  and  creates  opportunities  for  industry  sup¬ 
port  of  A.S.A.  plans  to  act  as  the  formulating  and 
accrediting  agency  for  all  types  of  standards 
deemed  advisable  in  this  country. 

One  of  the  first  possibilities  for  use  of 
A.S.A.  to  benefit  the  electrical  industry  is  to  study 
the  present  situation  with  respect  to  the  quality 
standardization  actions  and  proposals  for  elec¬ 
trical  appliances  and  wiring  devices.  This  quality 
movement  has  grown  in  importance  through  the 
action  of  retail  stores,  utilities  and  individual 
developments  such  as  the  recent  improved  cord 
program,  and  yet  no  industry-consumer  organiza¬ 
tion  has  been  established  to  study  the  whole 
problem  and  to  plan  to  develop  as  well  as  to  con¬ 
trol  quality  standardization. 

It  is  a  logical  procedure  for  the  A.S.A. 
to  act  upon  this  situation.  A  sectional  committee 
of  manufacturers,  utilities,  retailers,  inspectors 
and  consumers  would  represent  all  interests  in¬ 
volved.  If  competent  and  experienced  men  were 
selected  they  could  first  compile  facts  and 
opinions  and  make  a  report  that  would  serve  as 
a  guide  to  the  industry.  If  some  degree  of  quality 
standardization  is  recommended  after  this  study 
a  plan  of  procedure  then  could  be  agreed  upon. 
The  ultimate  action  might  well  involve  specifica¬ 
tion  writing  and  supervisory  authority  on  inspec¬ 
tion  and  tests  and  also  the  correlation  of  the  valid 
jurisdiction  of  the  Underwriters  on  fire  and 


casualty  aspects  with  the  broader  standardization 
program. 

The  industry  and  the  A.S.A.  have  an 
opportunity  to  act  constructively,  and  it  is  to  be 
hoped  that  one  of  the  first  endeavors  of  the 
A.S.A.  will  be  to  act  wisely  and  impartially  on 
quality  standardization  possibilities  for  consumer 
products,  electrical  and  non-electrical.  This  new 
movement  is  here,  it  is  developing  rapidly  and 
must  be  faced.  The  A.S.A.  appears  to  offer  the 
logical  organization  to  consider  it  and  to  act  as 
the  agency  in  which  both  industry  and  consumers 
can  measure  its  possibilities  and  take  action  that 
would  be  stamped  with  authority,  completeness 
and  an  impartial  consideration  of  all  interests 
involved. 

T.V.A.  goes  from 
theory  to  practice 

In  the  heat  of  argument  for  and  against 
electric  systems  owned  and  operated  by  all  the 
people  as  against  those  owned  and  operated  by 
a  portion  of  the  people  there  is  likely  to  be  too 
much  implication  that  the  government  type  of 
system  functions  in  a  world  of  magic.  Serving 
the  same  humans  as  customers  and  thriving  only 
on  loading  strips  the  situation  of  most  of  the 
magic.  Mr.  Lilienthal  senses  the  enormity  of  his 
practical  problem  in  Tennessee  in  his  remarkably 
practical  address  to  the  Atlantans  as  reported  in 
these  columns  recently.  Even  more  significant 
are  certain  provisions  of  the  contract  which 
T.V.A.  has  negotiated  with  Tupelo,  Miss. 

Prominent  in  its  provisions  is  the  stipu¬ 
lation  of  “developmental  surcharges”  for  com- 
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mercial  and  industrial  business.  Those  charges 
merely  confirm  what  the  private  utilities  have  con¬ 
tinuously  urged  and  what  common  sense  dictates 
— quantity  consumption  is  the  prime  requisite  for 
low  unit  prices.  More  than  that,  it  confirms  the 
precept  that  any  effort  to  prevent  too  wide  a 
spread  in  unit  rate  figures  invariably  entails  a  loss 
on  small  consumptions  unless  corrected  in  some 
way.  Calling  these  correctives  “developmental 
surcharges”  does  not  change  their  nature  any 
more  than  it  would  to  call  them  initial  demand 
charges,  service  charges,  area  charges  or  promo¬ 
tional  equalizers  or  any  other  fancy  or  half-true 
name.  In  so  far  as  they  have  to  do  with  bettered 
load  factor  and  full  utilization,  whether  in  indus¬ 
try  or  commercial  areas,  they  are  the  inevitable 
foundation  charge  w’hich  can  be  diluted  to  pain¬ 
lessness  if  only  the  transactions  will  move  to 
volume  figures. 

Startling  as  it  may  seem,  even  to  those 
who  have  seen  it  reiterated  for  years  in  a  multi¬ 
plicity  of  paraphrases,  90  per  cent  of  the  resi¬ 
dence  market  for  kilowatt-hours  is  still  in  the 
developmental  stage.  It  has  not  been  brought 
out  of  the  developmental  stage  in  all  the  half- 
century  of  home  service.  Right  there  resides  the 
inability  of  the  populace  to  accept  rate  spreads. 
Why  should  not  such  a  preponderant  majority  as 
90  per  cent  contain  the  typical,  average  or  repre¬ 
sentative  electric  citizen  among  its  superior  num¬ 
bers?  The  plain  facts  of  the  case  are  that  the 
10  per  cent  minority  best  represents  the  economi¬ 
cally  best  average  user  from  his  own  standpoint 
and  that  of  the  citizen  who  hazards  his  invest¬ 
ments  in  utility  enterprises.  It  makes  no  differ¬ 
ence  whether  the  money  be  governmental  bond 
money  or  utility  stock  money,  the  identical  objec¬ 
tive  is  to  turn  a  big  majority  of  small  users  into  a 
fair  preponderance  of  generous  users.  Until  that 
happens  the  convenience  user  in  any  field,  even  the 
Tennessee  Valley  states,  will  have  to  pay  the 
developmental  surcharges  under  some  disguise. 

The  Tupelo  contract  has  them  there  as 
minimum  meter  charges  (long  a  discarded  ter¬ 
minology  of  the  utility  art)  for  residential  and 
commercial  customers.  It  has  them  in  the  ines¬ 
capable  block  structure.  It  has  them  as  demand 
charges  for  industrial  users.  And  it  has  them  as 
potential  surcharges  to  apply  in  the  “develop¬ 
mental  period  in  which  the  increased  demand  for 
power  may  not  compensate  for  the  greatly  re¬ 
duced  rates”  made  available  in  the  schedule. 


Animus  for  justice 

Chairman  McNinch  .of  the  Federal 
Power  Commission  made  the  front  pages  with  a 
scathing  attack  on  the  utility  industry  recently. 
He  hung  his  tirade  upon  the  rejection  of  an  item 
of  a  little  more  than  $800,000  in  the  assertion  of 
a  capital  investment  of  $7,829,000  by  the  Louis¬ 
ville  Hydro-Electric  Company.  The  commission 
approves  well  over  90  per  cent  of  the  investment 
and  challenges  only  a  part  of  the  remaining  10  per 
cent  and  then  goes  out  of  its  way,  before  the  case 
is  settled,  to  make  a  general  attack  on  utility 
holding  and  construction  companies. 

A  capital  cost  of  $481,533,  a  fee  of  71 
per  cent,  was  claimed  as  payment  to  the  holding 
organization  in  compensation  for  its  engineering, 
supervision,  accounting,  purchasing  and  related 
services.  The  designs  were  made,  the  construc¬ 
tion  supervised,  the  purchases  negotiated  and  the 
project  completed  by  the  holding  company,  so 
obviously  a  major  part  and  possibly  the  entire 
part  of  the  $481,533  is  a  reasonable  and  legiti¬ 
mate  charge.  Yet  the  chairman  of  the  commission 
seizes  upon  this  possible  excess  investment  of 
slight  magnitude  to  protect  customers  from  a 
hypothetical  slight  overcharge  and  uses  this  inci¬ 
dent  to  flay  holding  company  organizations  in 
general,  and  then,  after  this  drastic  action,  calls 
for  more  power  and  authority  to  deal  with  the 
situation. 

We  have  no  quarrel  with  the  commis¬ 
sion  when  it  follows  its  line  of  duty  to  seek  out 
and  prevent  any  padding  of  costs  by  utilities,  .we 
agree  with  the  general  principle  that  the  day  has 
passed  for  the  use  of  holding  company  construc¬ 
tion  subsidiaries  and  possibly  management  sub¬ 
sidiaries,  but  we  do  not  believe  that  an  arm  of  the 
government  should  indict  an  entire  industry  and 
create  an  unfavorable  public  reaction  to  service 
and  investment  values  of  a  $12,000,000,000  in¬ 
dustry  upon  the  slight  evidences  of  guilt  in  this 
particular  case.  It  is  not  the  duty  of  the  Federal 
Power  Commission  to  make  utilities  a  “public 
enemy  ” ;  it  is  not  its  duty  to  call  for  more  power 
to  act  when  it  takes  the  action  of  record  in  this 
case;  it  is  not  its  duty  to  indict  state  regulation 
when  it  knows  there  is  full  power  in  the  hands  of 
the  majority  of  state  commissions  to  determine 
the  rate  base  upon  which  utilities  collect  revenue. 
The  utilities  ask  for  justice,  and  not  crusading  and 
competition,  from  the  federal  government. 
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holder  and  will,  as  soon  as  understood, 
add  millions  if  not  billions  to  the  value 
of  utility  securities  throughout  the  en¬ 
tire  country, 

“Mr.  Lilienthal  deserves  the  gratitude 
of  every  one  for  making  Uncle  Sam  an 
honest  man  (in  this  respect,  at  least).” 

T.V.A.  officials  conferred  last  week 
with  John  L.  Neely,  Jr.,  newly  appointed 
co-ordinator  between  the  authority  and 
the  Civil  Works  Administration,  to  com¬ 
plete  the  program  for  creating  new  jobs 
for  approximately  16,500  men  in  the 
Tennessee  Valley,  starting  within  a 
week.  The  C.W.A.  already  has  turned 
7,V.A.  Plans  New  Line-  the  effect  of  low  prices  on  sales  volume,  over  $3,343,500  to  the  authority  for 
_  ^  D^l‘  wholly  beside  the  point  to  emergency  work  in  the  portions  of  seven 

rerguson  LommentS  on  rollCy  question  whether  this  particular  form  states  comprising  the  basin. 

of  a  subsidy  to  the  small  domestic  user 

Announcement  has  been  made  by  the  is  desirable,  practical  or  economic — the  Private  enterprise  would  enter 

Tennessee  Valley  Authority  that  it  will  great  and  wonderful  thing  is  that  the 

build  a  17-mile  transmission  line  from  government  has  officially  taken  cogni-  Southern  Industries  &  Utilities,  Inc., 
Wilson  Dam  at  Muscle  Shoals  to  the  zance  of  and  admitted  that  companies  or  has  asked  the  authority  for  permission 
site  of  the  Joe  Wheeler  Dam  on  the  municipalities  that  inaugurate  such  to  construct  a  hydro-electric  dam  on  the 
Tennessee  River.  This  line  will  furnish  prices  must  do  that  business  at  a  loss  Tennessee  River  near  Murray,  Ky.  The 
power  for  use  in  construction  of  Joe  until  some  future  date  if  and  when  a  authority’s  board  of  directors  was  also 
Wheeler  Dam.  After  the  dam  and  great  increase  in  volume  will  com-  asked  to  agree  to  a  proposition  that  a 
power  plant  have  been  completed,  the  pensate.  $14,000,000  appropriation  by  Congress 

line  will  serve  as  an  auxiliary  tie  trans-  “This  official  admission  takes  the  for  the  construction  of  seven  navigation 

mission  line  connecting  the  two  dams,  sting  completely  out  of  all  those  munici-  dams  on  the  river  be  t'  rned  over  to  the 
Construction  will  start  soon,  since  the  pal  campaigns  against  existing  utilities  private  power  company,  which  would 
line  must  be  completed  by  January  1,  which  are  based  on  the  theory  that  the  then  supplement  this  amount  by  an  addi- 
1934.  It  will  be  a  single-pole  line,  companies  are  overcharging  the  house-  tional  $7,000,000. 

The  authority  has  asked  for  sealed 

bids  before  10  a.m.,  December  20,  for  ” 
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insulators  and  hardware  for  use  in  build¬ 
ing  the  previously  announced  228-mile 
tie  transmission  line  between  Muscle 
Shoals  and  the  Norris  Dam.  Fifty-five 
contracts  have  been  let  for  clearing  of 
right-of-way  on  the  transmission  line. 
In  order  to  protect  the  tie  transmission 
line  from  damage  by  lightning  after  it  is 
completed  engineers  will  test  the  ground 
resistance  all  along  the  right-of-way. 
Based  upon  the  findings  of  these  tests,  a 
special  lightning  protection  system  will 
be  devised. 


Ferguson  views  Tupelo  contract 


In  commenting  last  week  on  the 
T.V.A.  Tupelo  contract,  Samuel  Fergu¬ 
son,  president  of  the  Hartford  Electric 
Light  Company,  said : 

“I  desire  to  point  out  the  great  signifi¬ 
cance  to  the  light  and  power  industry 
of  the  radically  new  departure  in  mu¬ 
nicipal  operation  of  electric  service  as 
disclosed  in  the  Tupelo  contract  re¬ 
cently  executed  between  that  town  and 
the  Tennessee  Valley  Authority.  Its 
importance  cannot  be  overemphasized. 

“I  refer  to  the  stipulation  in  the 
contract  which  permits  Tupelo  to  im- 
I'ose  ‘developmental  surcharges’  on 
commercial  and  industrial  business  to 
make  up  for  the  deficits  to  be  incurred 
in  furnishing  50  kw.-hr.  or  less  at  3 
cents  per  kilowatt-hour. 

“This  changes  the  whole  complexion 
of  the  Muscle  Shoals  undertaking  from 
a  fraudulent  political  yardstick  to  an 
Iionest  effort  to  endeavor  to  demonstrate 


^  t* 


Cknrlr*  Phrlpt  Cutkini; 


Preliminary  work  on  Norris  Dam,  on  the  Clinch  River,  is  under  way  under 
the  direction  of  the  Tennessee  Valley  Authority.  This  new  project,  to  be 
linked  with  Muscle  Shoals,  involves  a  dam  250  ft.  high.  The  signboard  on 


the  hillside  marks  the  crest  level. 
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Code  Must  Cover  All, 

Say  Utilities;  No,  Says  NRA 

Too  hot  for  immediate  consideration, 
the  entire  problem  of  promulgating 
codes  for  the  various  public  utilities  of 
the  country  will  be  set  aside  until  some 
time  after  the  year  end,  General  John¬ 
son  has  announced.  He  explained  that 
NRA  is  already  “swamped”  with  other 
work  and  in  consequence  the  difficult 
problems  involved  in  promulgating 
coties  for  the  utilties  will  be  delayed. 
The  General  has  stated  that  some  codes 
might  be  submitted  previous  to  that 
time,  I)Ut  that  no  hearings  will  be  held. 

Electric  utility  executives  are  in 
Washington  to  work  on  the  code  pre¬ 
pared  for  the  light  and  power  industry 
and  sent  to  the  capital  by  delegates  to 
the  HE.  I. -sponsored  meeting  in  St. 
Louis  (Electrical  World,  December 
9,  page  740).  Firm  insistence  by  utility 
men  that  any  acceptable  code  must 
cover  all  enterprise,  whether  privately 
or  publicly  owned,  may  be  the  greatest 
obstacle  to  progress.  Donald  Richberg, 
counsel  for  NRA,  is  reported  to  have 
ruled  that  government-owned-and-oper- 
ated  projects  are  exempt  from  code  im¬ 
position.  Most  dangerous  of  the  several 
aspects  of  the  situation  is  that  under 
the  licensing  authority  where  codes  have 
been  submitted  rate  regulations  may  be 
made  by  or  under  federal  orders  for  the 
industry. 

Life  insurance  companies  appear  to 
be  supporting  the  utilities  in  their  ef¬ 
forts.  President  F.  H.  Ecker  of  Metro¬ 
politan  Life  has  backed  the  utilities  in 
no  uncertain  terms.  Said  Mr.  Ecker : 
“Unless  many  millions  of  bonds  which 
have  been  issued  and  sold  to  investors 
in  good  faith  and  with  the  approval  of 
the  state  commissions  are  now  to  be 
destroyed,  it  seems  to  me  that  the  con¬ 
cerns  whose  bonds  are  now  so  widely 
held  by  fiduciaries  owe  it  as  a  solemn 
duty  to  stand  firmly  for  fair  play  in 
these  matters.” 

T 

Palmer  Wins  Label  Suit 

Against  Underwriters 

Judgment  for  $77,914  plus  interest  from 
Novemher  1,  1928,  has  been  handed 
down  by  the  full  bench  of  the  Massa¬ 
chusetts  Supreme  Court  in  favor  of  the 
Palmer  Electric  &  Manufacturing  Com¬ 
pany,  Waltham,  against  the  Underwrit¬ 
ers  Laboratories,  Inc.,  for  damages 
between  1924  and  1928  in  connection 
with  the  use  of  the  “AA”  classification 
label  on  service  switches.  The  court 
upheld  the  Palmer  company’s  contention 
that  the  defendant  failed  to  restrict  the 
use  of  this  label  during  the  foregoing 
period  to  the  plaintiflF’s  products,  per¬ 
mitting  it  to  be  applied  to  competing 
switches  which  did  not  measure  up  to 


the  “AA”  standard.  This  standard  was 
defined  as  applicable  to  “switches  in¬ 
closed  in  metal  cases,  operable  without 
opening  cases,  and  so  designed  and  coi  • 
structed  that  they  cannot  be  installed  oi 
used  so  as  to  expose  normally  current- 
carrying  parts  to  contact  by  persons 
replacing  or  inspecting  fuses.” 

The  plaintifif  conceded  that  the  classi¬ 
fication  “AA”  was  properly  ended  at  the 
close  of  1928.  The  court  found  that  the 
lower  tribunal  erred  in  its  interpreta¬ 
tion  of  the  label.  Judge  Lummus,  who 
wrote  the  decision,  declared  that  the 
plaintiff  “was  unreasonably  subjected 
to  the  competition  of  sub-standard 
switches”  bearing  the  “AA”  label,  the 
Palmer  switches  being  entitled  to  the 
highest  classification  during  the  dis¬ 
puted  period.  The  Electrical  World 
has  been  informed  by  President  G.  E. 
Palmer  that  this  finding  ends  the  liti¬ 
gation. 

T 

Range  Rentals  Abandoned 
by  California  Edison 

Sudden  withdrawal  of  the  range  rental 
or  demonstration  plan,  an  integral  part 
of  the  intensive  load-building  campaign 
of  the  Southern  California  Edison  Com¬ 
pany,  Ltd.,  has  been  announced  to  the 
trade  in  a  letter  from  W.  L.  Frost,  vice- 
president  in  charge  of  sales.  No  reason 
for  the  abandonment  of  the  rental  pro¬ 
gram  was  given. 

Under  the  “Range  Sales  Booster” 
program  (Electrical  World,  Novem¬ 
ber  25,  page  676)  the  company  provided 
a  special  model  electric  range  for  trial 
purposes  which  was  available  to  home 
owners  at  a  rental  of  $1.50  per  month. 


Dealers  making  such  installations  were 
paid  a  fee  of  $7.50  at  the  end  of  90  days 
provided  they  had  not,  in  the  meantime, 
sold  the  customer  a  permanent  installa¬ 
tion.  W'iring  costs  to  the  extent  of  $35 
per  installation  were  also  paid  by  the 
Edison  company.  The  wiring  allowance 
on  ranges  sold  by  dealers  will  be  con¬ 
tinued. 

▼ 

$12.5  Billions  Invested  in 
Light  and  Power,  Says  Census 

Consolidated  balance  sheets  for  com¬ 
mercial  and  municipal  electric  light  and 
power  enterprise  have  been  announced 
by  the  Bureau  of  the  Census  on  the 
basis  of  returns  received  in  the  quin¬ 
quennial  census  of  electrical  industries 
for  1932  (taken  in  1933). 

The  schedule  sent  commercial  and 
municipal  companies  called  for  a  bal¬ 
ance  sheet  as  of  December  31,  1932. 
The  existence  of  numerous  composite 
establishments  makes  it  difficult  to  de¬ 
termine  accurately  the  investment  in 
the  electric  light  and  power  industry. 
In  many  cases  the  allocation  of  the  cap¬ 
ital  to  the  several  kinds  of  utilities  is 
impracticable,  if  not  impossible.  There¬ 
fore,  the  schedule  called  for  separate 
figures  on  the  value  of  plant  and  equip¬ 
ment  used  for  supplying  electrical  en¬ 
ergy  and  on  the  value  of  that  used  for 
other  purposes,  such  as  electric  rail¬ 
ways,  gas  and  other  utilities.  All  other 
items  of  the  balance  sheet  were  made 
to  relate  to  the  company  as  a  whole 
and  cover  not  only  a  company’s  elec¬ 
tric  light  and  power  operations  but  any 
other  utility  in  which  they  may  be  en¬ 
gaged.  The  Census  figures  do  not 


Consolidated  Balance  Sheet  for  All  Commercial  Companies,  1932 

Assets 


Kind  Amount 

Fixed  capital,*  total . $14,370,420,592 

Electric  light  and  power..  12,124,807,425 

Electric  railway  .  367,048,585 

Oas  .  1,388,140,091 

All  other  utilities .  490,424,491 

Investments  .  957,027,793 

Current  assets  .  943,026,889 

Unamortized  debt  discount 

and  expense  .  377,943,409 

Other  debit  items* .  364,284,962 

Deficit  .  19,835,975 


Liabilities 

Kind  Amount 

Capital  stocks  .  $6,935,848,539 

Cash  investments  (for  unin¬ 
corporated  companies)  .  6,867,895 

Long-term  debt  .  6,678,761,901 

Current  liabilities  .  641,271,132 

Retirement  reserves  .  1,141,066,600 

Other  reserves  .  .  240,500,274 

Other  credit  items’ .  379,793,348 


Surplus  .  1,008,429,931 

Total  liabilities  . $17,032,539,620 


Total  assets . $17,032,539,620 

’Plant  and  equipment,  real  estate,  etc. 

’Includes  $35,120,680  reported  as  "advances  to  affiliated  companies." 
’Includes  $106,038,491  reported  as  “advances  from  affiliated  companies.” 


Consolidated  Balance  Sheet  for  All  Municipal  Companies,  1932 

Assets 

Kind  Amount 

Fixed  capital*,  total . $613,076,599 


Electric  light  and  power.  .  .  .  539,569,527 

Electric  railway  .  1,601,886 

Gas  .  7,384,007 

All  other  utilities .  64,521,179 

Investments  .  14,941,751 

Current  assets  .  64,836,005 

Unamortlzed  debt  discount  and 

expense  .  3,524,486 

Other  debit  items .  13,171,992 

Deficit  .  592,036 


‘  Liabilities 

Kind  Amount 

Capital  stocks  . 

Cash  investments  (for  unin¬ 
corporated  companies)  ...$250,319,737 

Long-term  debt  .  208,975,676 

Current  liabilities  .  14,713,974 

Retirement  reserves  .  77,209,501 

Other  reserves  .  14,738,031 

Other  credit  Items .  19,034,968 


Surplus .  125,150,982 


Total  assets  . $710,142,869  1  Total  liabilities  . $710,142,869 

’The  bookkeeping  systems  in  most  municipal  plants  do  not  include  all  the  items  of  this 
balance  sheet,  or  do  not  make  possible  complete  or  exact  segregation  of  the  detail. 
’Plant  and  equipment,  real  estate,  etc. 
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Visions  of  a  New  Year  Ahead 


include  establishments  which  consume 
all  energy  generated  nor  plants  oper¬ 
ated  by  the  federal  government  or  by 
states,  unless  energy  is  sold  commer¬ 
cially.  No  data  are  included  for  elec¬ 
tric-railway  power  plants  unless  a  part 
of  the  current  generated  is  sold. 

As  the  accounting  systems  of  com¬ 
mercial  and  municipal  establishments 
are  so  different,  separate  balance  sheets 
have  been  used.  Figures  are  prelim¬ 
inary  and  subject  to  revision. 

T 

Cuban  Utility  Row  Brings 
Uncompromising  Stands 

With  the  presentation  of  41  demands  to 
officials  of  the  Compania  Cubana  Elec- 
tricidad,  a  $200,000,000  affiliate  of  Elec¬ 
tric  Bond  &  Share,  employees  have 
threatened  to  strike  unless  their  demands 
be  promptly  accepted.  President  Grau 
San  Martin  of  Cuba  has  signed  a  decree 
reducing  the  utility’s  gas  and  electric 
rates  by  an  average  of  34  per  cent,  and 
prohibiting  any  reduction  in  personnel 
or  salaries. 

Both  utility  and  Cuban  authorities 
appear  to  have  taken  uncompromising 
stands.  Led  by  Archer  K.  Jones,  vice- 
president  and  general  manager  of  the 
Cuban  Electric,  company  officials  de¬ 
fied  both  the  government  and  the  la¬ 
borers. 

“We  will  not  accept  the  demands  of 
the  laborers,”  Mr.  Jones  said.  “I  told 
them  before  that  we  never  would  accept 
a  demand  that  we  recognize  unions,  and 
I  repeat  it  now.” 

The  management  has  requested  work¬ 
ers  to  refrain  from  striking  pending 
settlement  of  differences  over  the  gov¬ 
ernmental  decree. 

“There  is  no  reason  why  the  public 
should  pay  the  present  high  rates  which 
are  based  upon  capital  invested  instead 
of  the  cost  of  production,”  said  Presi¬ 
dent  Grau  San  Martin  before  signing 
the  decree. 

.Still. firm  in  its  contentions,  the  man¬ 
agement  asserts  that  it  will  cease  oper¬ 
ations  if  the  government  holds  to  the 
decree  or  if  employees  insist  on  their 
demands.  Countering  this  Antonio 
Tuiteras,  Secretary  of  the  Interior,  says 
the  government  would  take  over  and 
operate  the  plants. 

T 

Joh  nson  Nominated  by  A.I.E.E. 

J.  .\llen  Johnson,  chief  electrical  engi¬ 
neer  of  the  Buffalo,  Niagara  &  Eastern 
Power  Corporation.  Buffalo,  N.  Y.,  was 
nominated  this  week  for  the  presidency 
of  the  .American  Institute  of  Electrical 
Engineers.  Nominations  for  vice-presi¬ 
dents  are :  W.  H.  Timbie,  Massachusetts 
Institute  of  Technology;  R.  H.  Tapscott, 
New  York  Edison;  G.  G.  Post,  Mil¬ 
waukee  Electric  Railway  &  Light ;  F.  J. 
Meyer,  Oklahoma  Gas  &  Electric,  and 
F.  O.  McMillan,  Oregon  State  College. 


That  spirit  of  greater  hopefulness 
manifest  in  the  business  world  for  the 
past  two  weeks  continues  to  thrive  on 
what  is  surely  but  meager  fare.  Steel 
output  stands  at  31  per  cent  or  so, 
whereas  in  the  preceding  week  it  was 
but  a  little  over  28  per  cent.  Retail 
trade  is  in  many  communities  exceed¬ 
ing  its  normal  December  improvement 
over  November  weeks.  Carloadings, 
involving  the  holiday  week,  are  off 
14.8  per  cent.  Bituminous  coal  pro¬ 
duction  lower  on  the  basis  of  daily 
averages.  Energy  production  resumes 
pre-holiday  levels.  Prices  show  badly 
mixed  trends.  Stocks,  bonds  and  com¬ 
modities  waver  at  the  breath  of  rumor 
and  security  markets  lose  volume  after 

Missouri  Legislation  Fought/ 
New  Restraints  Proposed 

After  drifting  irresolutely  for  some 
weeks  Missouri’s  internal  row  over 
legislation  which  would  control  partici¬ 
pation  of  municipalities  in  public  works 
endeavors,  notably  electric  light  and 
power,  has  assumed  wider  importance. 
For  some  time  Gov.  Guy  B.  Park  has 
been  trying  to  secure  legislation  favor¬ 
able  to  plans  which  would  provide  for 
the  floating  of  bonds  by  cities  of  less 
than  75,000  population  for  the  construc¬ 
tion  of  municipally  owned  electric,  gas 
and  water  plants  and  retiring  the  in¬ 
debtedness  out  of  the  revenues  of  the 
properties.  The  House  of  Representa¬ 
tives  passed  the  measures  but  the  Senate 
obdurately  refused  until  last  week  to 
reconsider  its  action  in  turning  the 
measures  down  in  committee.  Secre¬ 
tary  Ickes,  as  head  of  P.W.A.,  has 
stated;  “While  it  is  the  policy  of  the 
administration  not  to  interfere  with 
local  questions,  I  feel  the  people  of  Mis¬ 
souri  should  be  advised  that  the  Public 
Works  Administration  is  ready  and  will¬ 
ing  to  aid  in  financing  the  construction 
of  municipally  owned  utilities  which 
meet  its  engineering  requirements.  The 
existing  status  of  the  laws  in  Missouri 
renders  it  difficult,  if  not  impossible,  to 
assist  municipalities  desiring  to  con¬ 
struct  such  facilities.” 

Utility  legislation  in  Kansas 

New  legislation  of  wide  importance 
to  the  utilites  in  Kansas  is  under  con¬ 
sideration  at  the  present  time  in  the 
form  of  the  Sargent  bill,  which  pro¬ 
posed  radical  changes  in  the  law  relat¬ 
ing  to  the  corporation  commission  and 
its  control  over  utilities.  The  bill,  in¬ 
troduced  by  Representative  Sargent, 
takes  from  the  commission  the  right  to 
grant  certificates  of  convenience  and 
authority  or  permits  for  the  extension 
of  any  utility.  Another  measure,  drawn 
by  Homer  Hoch,  chairman  of  the  Cor¬ 
poration  Commission,  and  introduced 
by  Representative  May  of  Atchison, 
purporting  to  stop  holding  corporations 


rallies.  All  in  all  there  is  no  great  show 
of  evidence  to  convince  the  doctors  that 
the  patient  is  greatly  improved,  but  he 
feels  better,  and  that  may  yet  confound 
the  wiseacres. 

Influences  of  the  week  have  been 
relatively  minor.  Cold  price  main¬ 
tained  steady  for  more  than  a  week. 
Stabilization  overtures  to  Great  Britain 
reported  to  find  little  encouragement 
there.  Budget  balancing  again  bravely 
talked  of.  Improvement  in  farm  situa¬ 
tion  said  to  reduce  pressure  for  radical 
monetary  operations;  farmers  reported 
hoarding  benefits  for  reduced  activities. 
The  nation  appears  to  be  entering  the 
pre-Congressional  doldrums  with  eager 
displays  of  confidence. 


“milking”  the  subsidiary  operating 
companies,  was  recommended  for  pas¬ 
sage  by  the  House  committee  on  public 
utilities.  The  bill  provides  that  before 
any  public  utility  operating  in  the  state 
can  lend  its  funds  to  any  affiliated  or¬ 
ganization  it  must  first  obtain  the  cor 
sent  of  the  Corporation  Commission. 

Delaware  heard  from  too 

A  bill  has  been  introduced  in  the 
Delaware  House  by  Representative 
Elliott  of  Wilmington  authorizing  the 
Governor  to  appoint  a  public  service 
commission  of  three  members,  not  more 
than  two  to  be  of  the  same  political 
affiliation. 

At  a  recent  session  of  the  Pennsyl¬ 
vania  General  Assembly  Senator  Benja¬ 
min  H.  Thompson  introduced  a  bill  that 
would  prohibit  public  service  companies 
from  increasing  their  rates  without  the 
approval  of  the  Puyic  Service  Com¬ 
mission,  although  the  commission  in  cer¬ 
tain  cases  would  be  permitted  to  issue 
temporary  increases  pending  final  de¬ 
cisions.  There  are  several  such  bills 
already  in  House  and  Senate  committees. 
Governor  Pinchot  in  his  recent  message 
to  the  legislature  urged  such  enactments. 

▼ 

Pennsylvania  Electrification 

With  difficulties  presumably  rectified, 
the  sixty  electric  locomotives  of  the 
Pennsylvania  Railroad  withdrawn  from 
service  some  weeks  ago  (Electrical 
World,  November  4,  page  581),  with  a 
simultaneous  reversion  to  steam  opera¬ 
tions,  have  been  restored  to  service. 
It  is  reported  that  heavier  driving  axles 
have  been  installed. 

T 

Edison  Medal  to  Kennelly 

The  Edison  Medal  for  1933  has  just 
been  awarded  by  the  American  Insti¬ 
tute  of  Electrical  Engineers  to  A.  E. 
Kennelly,  professor  emeritus  of  dec- 
trical  engineering  at  Harvard  Univer¬ 
sity,  Cambridge,  Mass.,  and  will  be 
presented  to  Dr,  Kennelly  during  the 
A.I.E.E.  winter  convention  in  January. 
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Comins  Meetings 

American  Physical  Society  —  Annual 
meeting,  Boston,  Mass.,  December 
28-30.  W.  L.  Severlnghaus,  Columbia 
University,  New  York. 

American  Institute  of  Electrical  Engi¬ 
neers — New  York,  N.  Y.,  January  23- 
26.  H.  H.  Henline,  29  West  39th  St., 
New  York. 

T 

Canddian  Manufactures  Off 
35  per  Cent  in  1932 

How  the  electrical  manufacturers  of 
Canada  fared  in  1932  is  summed  up  in 
a  series  of  reports  just  released  by  the 
federal  government.  The  production  of 
electrical  apparatus  and  supplies  was 
valued  at  $53,264,918,  as  compared  with 
$81,578,595  in  1931,  a  decline  of  35  per 
cent.  Production  of  electric  generators 
numbered  100  valued  at  $3,445,925,  com¬ 
pared  with  181  valued  at  $4,376,405  in 
1931.  Output  included  39  alternating- 
current  generators  at  $3,357,939  and  61 
direct-current  generators  at  $87,986. 
Electric  motors  turned  out  were  valued 
at  $2,233,226  in  1932  and  $3,401,627  in 
1931.  Production  of  electric  transform¬ 
ers  was  valued  at  $2,871,559  in  1932, 
compared  with  $4,982,976  in  1931.  Im¬ 
ports  totaled  $333,694,  as  against  $528,- 
040  in  the  previous  year. 


The  output  of  incandescent  lamps  in 
the  Dominion  during  1932  was  valued 
at  $4,134,008,  including  $3,597,173  for 
standard  size  lamps  and  $526,835  for 
miniature  lamps.  In  1931  the  output 
reached  a  value  of  $4,699,258  and  in 

1930  the  total  was  $5,096,8^.  Imports 
amounted  to  $373,362  in  1932  and  $382,- 
578  in  1931. 

Production  of  water  heaters  for  do¬ 
mestic  use  numbered  24,879  units  valued 
at  $235,672  during  1932.  This  total  in¬ 
cluded  9,321  electric  heaters  and  15,558 
gas  heaters.  Electric  refrigerators  manu¬ 
factured  during  1932  were  valued  at 
$3,133,253,  compared  with  $2,796,917  in 

1931  and  $1,607,784  in  1930.  The  value 
of  imports  dropped  to  $388,634  from 
$2,553,935  in  1931  and  $1,617,443  in 
1030. 

T 

Winter  Convention  Program 
Announced  by  A.I.E.E. 

Tentative  technical  program  for  the 
coming  (January  23-26)  winter  con¬ 
vention  of  the  American  Institute  of 
Electrical  Engineers  in  New  York  has 
been  announced.  There  will  be  ten 
technical  sessions.  Three  symposiums 
are  included. 


P.W.A.  Funds  Sought/ 

Ickes  Sees  Utilities  to  Blame 

More  and  more  applications  for  Public 
Works  Administration  loans  and  grants 
for  the  construction  of  public  electric 
light  and  power  enterprises  continue  to 
come  to  federal  authorities.  Some  fur¬ 
ther  projects  have  been  approved. 

Approval  by  the  Federal  Power  Com¬ 
mission  of  the  construction  of  two  munic¬ 
ipal  hydro-electric  power  plants  in 
\"irginia  has  cleared  the  way  for  the 
cities  to  obtain  loans  from  the  federal 
government.  The  commission  announced 
its  finding  that  the  interests  of  inter¬ 
state  and  foreign  commerce  will  not  be 
affected  by  the  project  contemplated  by 
the  city  of  Danville,  which  now  may 
obtain  a  loan  of  $2,500,000  from  the 
Public  Works  Administration.  The 
commission  also  ordered  a  license  to  be 
issued  to  Radford  for  the  construction 
of  a  power  plant,  for  which  a  loan  of 
$125,^6  is  to  be  obtained  from  the  Re¬ 
construction  Finance  Corporation. 

Negotiations  between  the  Public 
Works  Administration  and  the  Penn¬ 
sylvania  Railroad  over  details  of  the 
contract  under  which  the  carrier  will 
borrow  $84,000,000  to  finance  the  com- 


Tentative  Technical  Program  for  A.I.E.E.  Convention 


Tuesday,  January  23 
Protective  Devices 

“Petersen  Coil  Tests  on  140-Kv'.  Trans¬ 
mission  System,”  J.  R.  North,  Common¬ 
wealth  &  Southern  Corporation,  and  J.  R. 
Eaton,  Consumers  Power  Company.  “Light¬ 
ning  Potentials  Measured  on  4,000-Volt 
Overhead  Circuits,”  Herman  Halperin, 
Commonwealth  Edison  Company,  and  K.  B. 
McEachron,  Geneml  Electric  Company. 
“Automatic  Control  of  Potential  Connec¬ 
tions  for  Distance  Relays,”  A.  R.  Van  C. 
Warrington,  General  Electric  Company. 
"Automatic  Reclosing  of  Oil  Circuit  Break¬ 
ers.”  A.  E.  Anderson,  General  Electric  Com¬ 
pany. 

Transportation 

“Trolley  Wire  Lubrication  Improved,” 
J.  V.  Lamson,  University  of  Washington. 
“Experimental  Investigation  of  Rail  Imped¬ 
ances,”  H.  M.  Trueblood  and  George  Was- 
check,  American  Telephone  &  Telegraph 
Company.  “Pantograph  Trolley  Develop¬ 
ment  and  Operating  Characteristics,"  W. 
Schaake  and  B.  M.  Pickens,  Westinghouse 
Electric  &  Manufacturing  Company. 

Symposium  on  Switching  Energy  at 
Modern  Large  Generating  Plants. 

“Hudson  Avenue  Generating  Station,” 
C.  M.  Gilt,  Brooklyn  Edison  Company. 
“Richmond  Generating  Station,”  Raymond 
Bailey  and  F.  R.  Ford,  Philadelphia  Elec¬ 
tric  (^ompanv.  “Long  Beach  Steam  Plant 
No.  3  of  the  Southern  California  Edison 
Company,  Ltd.,”  A.  A.  Kroneberg  and  O.  R. 
Bulkley,  Southern  California  Edison  Com¬ 
pany,  Ltd.,  and  W.  A.  Andree,  Stanford 
University.  “Connors  Creek  Generating 
Plant  of  the  Detroit  Edison  Company,”  A.  P. 
Fugill,  The  Detroit  Edison  Company.  “State 
Line  Station,  Chicago  District  Electric  Gen¬ 
erating  Corporation,”  T.  C.  White,  Electric 
Generating  Corporation. 

Wednesday,  January  24 
Power  Transmission  and  Stability 

“Counterpoises  for  the  Protection  of 
Transmission  Lines,”  C.  L.  Fortescue,  West¬ 
inghouse  Electric  &  Manufacturing  Com¬ 
pany.  “Corona  Loss  from  1.4  in.  Diameter 
Conductors,”  J.  S.  Carroll,  Stanford  Uni¬ 
versity,  and  Bradley  Cozzens  and  T.  M. 
Blakeslee.  Dept,  of  Water  and  Power,  City 
of  Los  Angeles.  “Attenuation  and  Distor¬ 
tion  of  Traveling  Waves.”  L.  V.  Bewley, 


General  Electric  Company.  “Power  Limlt.s 
of  220-Kv.  Transmission  Lines,”  A.  A. 
Kroneberg,  Southern  California  Edison 
Company,  Ltd.,  and  Mabel  Macferran, 
Metropolitan  Water  District  of  Southern 
California.  “Power  Limits  of  Synchronous 
Machines,”  Edith  Clarke  and  R.  G.  Lor¬ 
raine,  General  Electric  Company.  “Steady 
State  Stability  of  Composite  Systems,”  S.  B. 
Crary,  General  Electric  Company.  “Power 
Limit  of  a  Transmission  System,”  W.  S. 
Peterson,  Bureau  of  Power  and  Light  of  the 
City  of  Los  Angeles. 

Symposium  on  Long  Distance  Transmis¬ 
sion  and  Reproduction  in  Auditory  Perspec¬ 
tive  of  Symphonic  Music. 

♦“Fundamental  Requirements,”  H. 
Fletcher,  Bell  Telephone  Laboratories,  Inc. 
•“Auditory  Perspective  and  the  Physical 
Factors  Affecting  It.”  J.  C.  Steinberg  and 
W.  B.  Snow,  Bell  Telephone  Laboratories, 
Inc.  •“Adapting  the  System  to  the  Con¬ 
cert  Hall,”  E.  H.  Bedell.  Bell  Telephone 
Laboratories.  Inc.,  and  I.  Kerney,  American 
Telephone  &  Telegraph  Company.  •“Ampli¬ 
fiers,”  E.  O.  Scriven,  Bell  Telephone  Labora¬ 
tories,  Inc.  •“The  Transmission  Aspects,” 
R.  W.  Chestnut  and  R.  H.  Mills,  Bell  Tele¬ 
phone  Laboratories,  Inc.,  and  H.  A.  Affel, 
American  Telephone  &  Telegraph  Company. 

Symposium  on  Electric  Furnaces 

“The  Three-Phase  Arc  Furnace  as  an 
Industrial  Unit,”  Samuel  Arnold,  3rd,  engi¬ 
neer  and  sales  representative,  Heroult  Elec¬ 
tric  Furnaces.  “Electric  Furnace  Trans¬ 
formers  and  Their  Equipment,”  H.  O. 
Stephens  and  L.  S.  Schell,  Jr.,  General 
Electric  Company.  “Electrodes  —  Carbon 
and  Graphite,”  F.  J.  Vosburgh,  National 
Carbon  Company,  Inc.  “Electrical  Equip¬ 
ment  for  Induction  Furnaces,”  C.  C.  Levy, 
Westinghouse  Electric  &  Manufacturing 
Company.  •“The  Rocking  Indirect  Arc 
Electric  Melting  Furnace,”  E.  L.  Crosby, 
Detroit  Electric  Furnace  Company'  •“High- 
Frequency  Induction  Furnaces,”  C.  A. 
Adams,  Harvard  University,  and  J.  C. 
Hodge  and  M.  H.  MacKusick,  The  Babcock 
&  Wilcox  Company. 

Thursday,  January  25 
Distribution 

“Suburban  Distribution  Economics  as  De¬ 
veloped  for  the  Boston  Area,”  A.  H.  Sweet- 
nam  and  C.  A.  Corney,  The  Edison  Electric 
Illuminating  Company  of  Boston.  “Radial 


vs.  Primary  Network  Distribution — Uom- 
parative  Costs  for  a  Chicago  Area,”  H.  E. 
Wulflng,  Commonwealth  Edison  Company. 
“Fundamentals  of  Electrical  Delivery  Sys¬ 
tem  Design.”  J.  Allen  Johnson  and  R.  T. 
Henry,  Buffalo,  Niagara  &  Eastern  Power 
Corporation.  “A  Cooperative  Study  of 
.Joint  Use  on  Staten  Island  Involving  6,900- 
Volt  Distribution,”  W.  R.  Bullard.  Electric 
Bond  &  Share  Company,  and  D.  H.  Keyes, 
American  Telephone  &  Telegraph  Company. 

Electrical  Machinery 

“Experimental  Ignition  Rectifier,”  L.  R. 
Ludwig,  F.  A.  Maxfield,  and  A.  H.  Toepfer, 
Westinghouse  Electric  &  Manufacturing 
Company.  “Induction  Alternators  for  the 
Generation  of  Modulated  High  Frequency 
Currents,”  F.  W.  Merrill.  General  Electric 
Company.  “Induction  Motors  Used  as 
Selsyn  Drives,”  L.  M.  Nowackl,  General 
Electric  Company. 

“Problems  Involved  In  Direct  Connect¬ 
ing  Rotating  Machines  to  Overhead  Lines,” 
J.  F.  Calvert,  Westinghouse  Electric  & 
Manufacturing  Company.  “Steady  State 
Characteristics  of  Synchronous  Machines,” 
S.  B.  Crary,  L.  S.  Shildneck  and  L.  A.  March, 
General  Electric  Company.  “Simultaneous 
Control  of  Voltage  and  Power  Factor," 
L.  F.  Blume  and  F.  L.  Woods,  General 
Electric  Company.  “The  Effects  of  Poly¬ 
phase  Rectifiers  on  A-C  Supply  System 
Wave-Shape,”  P.  W.  Blye,  American  Tele¬ 
phone  &  Telegraph  Company,  and  H.  E. 
Kent,  Edison  Electric  Institute. 

Electrical  Measurements 

“Cross  Potentials  of  a  Four  Arm  Net¬ 
work,”  A.  C.  Seletzky,  Case  School  of  Ap¬ 
plied  Science.  “Production  and  Measure¬ 
ment  of  Heavy  Surge  Currents,”  P.  L.  Bel- 
laschl,  Westinghouse  Electric  &  Manufac¬ 
turing  Company.  “A  Portable  Sobering 
Bridge  for  Field  Tests  of  Condenser  Bush¬ 
ings,”  C.  F.  Hill,  T,  R.  Watts,  and  G.  A. 
Burr,  Westinghouse  Electric  &  Manufactur¬ 
ing  Company.  •“An  A.-C.  Potentiometer,” 
S.  L.  Burgwin,  Westinghouse  Electric  & 
Manufacturing  Company.  “Impulse  Gen¬ 
erator  Circuit  Formulas,”  J.  L.  Thomason, 
General  Electric  Company.  •“A  New  De¬ 
mand  Meter,”  B.  H.  Smith,  Westinghouse 
Electric  &  Manufacturing  Company. 


•Tentative,  not  definitely  decided  upon 
for  presentation  at  this  meeting. 
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pletion  of  its  New  York-Washington 
electrification  are  in  the  semi-final  stage, 
with  actual  signing  of  the  contracts 
only  a  matter  of  days.  The  negotia¬ 
tions  have  been  proceeding  over  the 
past  several  weeks  since  the  Public 
Works  Board  approved  the  loan. 

Cape  Girardeau’s  application  for  a 
$168,149  grant  and  a  $517,074  loan  to 
finance  a  municipal  electric  light  and 
power  plant  has  been  forwarded  to 
Washington,  although  opposed  by  the 
Missouri  Utilities  Company. 

The  Missouri  Advisory  Board  has 
forwarded  to  Washington  the  applica¬ 
tion  of  Owensville  for  a  $21,200  grant 
and  $67,800  loan  in  spite  of  the  opposi¬ 
tion  of  the  Gasconade  Power  Company, 
which  now  supplies  the  city.  The  board 
also  held  a  hearing  on  the  application 
of  Trenton  for  a  loan  of  $240,540  and 
grant  of  $74,560  to  construct  a  munic¬ 
ipal  plant.  Representatives  of  the  Mis¬ 
souri  Public  Service  Company,  now 
supplying  the  city’s  electric  current  op¬ 
posed  the  municipal  plant  on  the  ground 
that  service  is  now  being  given  more 
economically  than  can  be  given  by  a 
city-owned  plant. 

Application  of  Centralia,  Ill.,  for  a 
grant  and  loan  of  $575,000  for  a  light 
and  power  plant  has  been  forwarded  to 
Washington  for  final  action. 

.Mlotment  of  $95,000  was  made  to  the 
city  of  Grand  Haven,  Mich.,  for  the  in¬ 
stallation  of  an  additional  800-kw. 
Diesel-driven  generator  in  the  existing 
power  plant.  The  approximate  cost  of 
labor  and  material  is  $72,000,  of  which 
30  per  cent  is  a  grant.  The  balance  is 


Stock  Prices  Tend  Upward 
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Neglected  in  the  general  market  rise  of  the  past  three  months,  utility 
shares  regained  a  measure  of  trading  interest  this  week.  “Electrical  World” 
average  21.7;  last  week  21.2. 


a  loan  secured  at  4  per  cent  by  a  prior 
lien  on  gross  revenues  in  the  amount  of 
i  cent  per  kilowatt-hour  on  all  current 
generated,  payable  serially  in  five  years. 

Nebraska  farmers  owning  land  in  the 
Platte  River  valley  have  filed  a  protest 
with  the  state  Department  of  Public 
Works  against  any  diversion  of  water 
for  irrigation  or  power  purposes  by  any 
of  the  various  public  projects,  includ¬ 
ing  what  is  known  as  the  Sutherland 
development,  in  possession  of  a  grant 


of  $7,500,000  of  P.W.A.  federal  money. 

Secretary  Ickes  stated  last  week  that 
the  Public  Works  Administration  will 
continue  to  allot  properly  secured  funds 
for  municipal  power  projects  in  spite 
of  objections  being  raised  by  public 
utility  interests.  “The  utilities  have 
brought  it  on  themselves,”  said  Mr. 
Ickes.  “If  they  had  been  content  to 
give  good  service  at  reasonable  rates 
there  would  have  been  no  demand  for 
municipal  ownership.” 
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Current  Earnings  Reports  of  Electric  Light  and  Power  Companies 


Operating  Companies 


Alabama  Power 
(Year  ended  October  31) 

Groee  earnings . 

Xet  earnings . 

Net  balance . 

Consumers  Power 
(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Net  balance . 

Du(iuesne  Light 
(Year  end^  October  31) 

Gross  earnings . 

Net  earnings . 

Net  balance* . 

Georgia  Power 
(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Net  balance . 

Kansas  City  Power  &  Light 
(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Net  balance* . 

Northern  States  Power 
(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Net  balance* . 

Ohii)  1  ;dison 

(Year  ended  October  3 1) 

Gross  earnings . 

Net  earnings . 

Net  balance . 

Puget  -^ound  Power  &  Light 
(i  enr  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Net  balance . 


1933 

1932 

Per 

Cent 

Increase 

Operating 
Ratio 
1933  1932 

$15,517,240 

7.939.980 

918.831 

$15,890,718 

8,237,416 

1,296,670 

—  2.4 

—  3.6 

—  29.2 

50 

48 

26.070.551 

11,494,038 

2,679,537 

28,621,496 

14,153,473 

5,563,391 

—  8.9 

—  18.8 
—  52.2 

56 

50 

23,924,641 

13,504,099 

10,932,794 

25,704,257 

14,695,223 

12,306,078 

—  6.9 

—  8.2 
—  11.1 

43 

43 

22,131,582 

11,504,903 

2,429,527 

22,890.819 

11,625,012 

2,503,648 

—  3.3 

—  1.0 

—  2.9 

48 

49 

14,273,491 

5,231,890 

3,344,838 

14,712,798 

5.755,213 

4,037,497 

—  2.9 

—  9. 1 

—  17.2 

63 

61 

31,050,626 

12,174,425 

6,231,596 

32,782,403 

13,483,646 

7,611,314 

—  5.3 

—  9.7 

—  18.  1 

60 

59 

14,717,904 

7,545,591 

1,768,530 

15,969,395 

8,597,084 

3,017,732 

—  7.9 

—  12.2 
—  41.3 

49 

46 

12,612,256 

4,599,387 

969,909t 

13,895,618 

5,493,977 

559,238 

—  9.3 

—  16.3 
—157.7 

63 

61 

Tennessee  Electric  Power 
(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Net  balance . 

Virginia  Electric  &  Power 
(Year  ended  October  31) 

Gross  earnings . 

Net  earnings . 

Net  balance . 


American  Water  Works  & 
Electric 

(Year  ended  October  31) 

Gross  earnings . 

Net  balance . 

Associated  Gas  &  Electric 
System 

(Year  ended  October  31) 

Gross  earnings . 

Net  balance* . 

Commonwealth  <fe  Southern 
and  subsidiaries 

(Year  ended  October  31) 

Gross  earnings . 

Net  balance . 

Engineers  Public  Service 
and  constituent  cos. 

(Year  ended  October  31) 

Gross  earnings . 

Net  balance . 

Philadelphia  Company  and 
subsidiaries 

(Year  ended  October  31) 

Gross  earnings . 

Net  balance . 


Per  Operating 

Cent  Ratio 


1933 

1932  Increase 

1933 

1932 

11.373.867 

4.825,702 

610,689 

12.027,467 

5,028,757 

859,115 

—  5.4 

—  4.0 

—  28.9 

58 

58 

14,700,460 

5,236,911 

2,154,716 

15,711,874 

5,520,440 

2.457.203 

—  6.4 

—  5.  1 

—  12.3 

64 

65 

Holding  Companies 

$43,028,213 

2,399,533 

$44,686,264 

3,199.560 

—  3.7 

—  25.  1 

55 

55 

94.581,655 

31,748,700 

99.254.454 

33.894.661 

—  4.7 

—  6.3 

66 

66 

109,213,789 

60,079t 

117,201,643 

6,334,785 

—  6.8 
—  100.9 

55 

53 

42,655,796 

174.280t 

47,247,400 

2,230,742 

—  9.7 
—107.8 

65 

63 

45,672,971 

7,488,821 

49,986,632 

9,429,622 

—  8.6 

—  2. 1 

64 

63 

*Before  all  dividends.  fOeficit. 


Gross  earnings — (Operating  Companies)  Gross  operating  revenue.  (Holding 
Companies)  Gross  operating  revenue  plus  other  income.  Net  earnings-;-Eam- 
ings  after  deduction  from  gross  earninfv  of  operating  expenses  taken  to  include 
taxes,  depreciation,  maintenance,  operating,  etc.  Net  balance — Balance  available 
from  income  for  common  stock  dividends. 
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Modest  Gain  in  Energy  Output 
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energy  lost  in  transmission,  distribution 
or  conversion  has  not  been  included. 
Nor  do  the  figures  include  establish¬ 
ments  which  consume  all  current  gene¬ 
rated,  such  as  mines,  factories,  hotels 
and  other  enterprises  not  in  the  nature 
of  public  utilities  nor  plants  operated 
by  the  federal  government  or  by  states, 
unless  energy  is  sold  commercially. 

Comparison  with  data  published  for 
1927  shows  that  the  amount  of  energy 
sold  to  ultimate  consumers  increased 
2,283,494,747  kw.-hr.,  or  3.6  per  cent; 
revenue  received  for  this  service  in¬ 
creased  $154,059,953,  or  9.2  per  cent, 
and  number  of  customers  served  in¬ 
creased  2,072,094,  or  9.5  per  cent. 

T 

Municipal  Items 


Mild  response  to  the  upward  influence 
of  the  winter  lighting  load  is  indicated 
by  the  output  of  central  electric  light 
and  power  plants  during  the  week  ended 
December  9,  reported  by  the  Edison 
Electric  Institute  as  1,619,157,000  kw.- 
hr.  The  gain  over  1932  was  6.6  per 
cent,  compared  with  preceding  5.9  and 
5.6  per  cent. 

Barring  the  effect  of  holidays  there 
have  been  but  slight  fluctuations  in  two 
months.  VV'^ith  the  exception  of  a  small 
excess  in  the  week  of  October  28  the 
pre.sent  figure  is  the  best  since  early 
October,  when  operations  dropped  to 
the  present  general  level.  Improvements 
appear  in  the  Middle  Atlantic  and 

1932  Utility  Revenues 
Were  $1,821,105,524 

Announcement  of  the  revenue  received 
during  1932  by  electric  light  and  power 
companies  from  ultimate  consumers. 


Southern  states ;  most  other  sections 
held  to  previous  levels. 

W'eckly  Output,  Millions  of  Kw.-Hr. 


1933  1932  1931 


Dec. 

9.. 

.  1,619 

Dec. 

10. 

.1,519 

Dec. 

12. 

.1,672 

Dec. 

2.. 

.  1.554 

Dec. 

3. 

.  1,510 

Dec. 

5.. 

.  1,671 

Nov. 

25.. 

.  1,608 

Nov. 

26. 

.1,475 

Nov. 

28.. 

.  1,600 

Nov. 

18.. 

.  1.617 

Nov. 

19. 

.1,532 

Nov. 

21.. 

.  1,655 

Nov. 

II.. 

.  1,617 

Nov. 

12. 

.1,521 

Nov. 

14. 

.1,623 

Per  Cent  Change  from  Previous  Year 


Week 

2  Wks 

Week 

Region 

Dec.  9 

Dec.  2 

Nov.  25 

New  England . 

4-6.4 

4-6.8 

Middle  .Atlantic . 

+  6.2 

4-  3.0 

* 

Central  Industrial. . . . 

-e  8.8 

4-8.9 

West  Central . 

-1-  0.8 

4-  0.5 

Southern  States . 

0.5 

—  0.4 

Rocky  Mountain . 

-1-21.0 

4-30.3 

Pacific  Coast . 

-t-  3.2 

4-  4.7 

* 

United  States . 

-1-  6.6 

4-  5.9 

*No  percentapes  available  due  to  Tbankspiving 
holiday  in  1932  week. 


with  corresponding  sales  of  energy  and 
numbers  of  customers,  has  been  made 
by  the  Bureau  of  the  Census.  The  ac¬ 
companying  table  gives  data  by  class  of 
service.  Figures  are  preliminary  and 
subject  to  revision. 

Energy  sold  for  resale,  free  service, 
energy  used  by  reporting  companies,  or 


Ca.mdkn,  X.  J. — Opponents  of  the 
prtiposed  municipal  electric  light  plant 
filed  reasons  for  objection  in  Sni)reine 
Court  last  week  questioning  the  consti¬ 
tutionality  of  Federal  Public  Works 
statutes  as  far  as  they  affected  ex¬ 
pected  loans  to  the  city  to  finance  the 
project.  A  Supreme  Court  review  of  the 
municipal  resolution  authorizing  a  refer¬ 
endum  at  the  recent  general  election 
on  construction  of  the  plant  and  the 
referendum  itself  has  been  granted  and 
argument  will  probably  be  heard  at  the 
January  term  of  court.  The  complain¬ 
ants  in  the  proceedings  include  the 
Public  Service  Electric  &  Gas  Company, 
the  Wood  Manufacturing  Company  and 
three  citizens.  Among  reasons  filed  in 
their  argument  for  setting  aside  the 
referendum  in  which  the  voters  ap¬ 
proved  construction  of  the  plant  the 
complainants  alleged:  “Any  act  of  Con¬ 
gress  or  other  pretended  authority  of 
the  federal  government,  and  especially 
the  acts  of  Congress  relied  upon  by  the 
city  of  Camden  in  its  application  for  a 
loan  and  grant  by  the  federal  govern- 


Nutnher  of  Customers,  Current  Sold,  and  Revenue  from  Electric  Service  (Ultimate  Consumers  Only),  hy  Class  of 

Service,  Commercial  and  Municipal  Establishments:  1932 


■Number  of  CuBtomere - .  . - Current  Sold,  Kilowatt-Hours - n  - — Revenue  from  Electric  Service,  Dollars  -> 


Class  of  Service 

Total 

Com¬ 

mercial 

Munic¬ 

ipal 

Total 

Commercial 

Municipal 

Total 

Commercial 

Municipal 

Sales  to  ultimate  consumer,  total.  . . 

23,858,411 

21,630,662 

2,227,749 

65,895,975,835 

62,147,695,152 

3,748,280,683 

1.821,105,524 

1,703,303,728 

1  17.801.796 

Farm  serv-ice . 

613,753 

592,692 

21,061 

1,504,257.106 

1,488.105.684 

16,151,422 

42,773,826 

41,874,996 

898.830 

Domestic  service . 

19.285.560 

17.337.876 

1.947.684 

1  1.790.139.511 

10.410.749.374 

1.379.390.137 

649.764.750 

584.995.286 

64,769.464 

Commercial  Bervice: 

Small  light  and  power  (retail) . 

3,527,794 

3,284,326 

243,468 

12,059,463.977 

10,793,767.814 

1,265,696,163 

491,852,492 

459,440.913 

32.41 1.579 

Large  light  and  power  ( wholesale) .  . 

379,402 

365.038 

14,364 

32,380,076,220 

31,931,212,851 

448,863,369 

483,390,649 

475,738,880 

7.651,769 

Municip.al  street  lighting . 

29.832 

28.997 

835 

2.235.668.364 

1.746.288.517 

489,379,847 

92.010.645 

81.795.213 

10,215.432 

Railroadn  (motive  iM)wer) : 

Street  atid  interurbaii . 

474 

454 

20 

4,392,943,247 

4,384,207,607 

44,735,640 

38,777,175 

38,296,902 

480,27} 

Electrifie*!  steam-railroiid  divisions. 

367 

363 

4 

762,204,863 

762,115,347 

89,516 

7,018,519 

7.015,342 

3,177 

Other  service . 

21,229 

20,916 

313 

771,222.547 

667,247,958 

103,974,589 

15,517,468 

14,146,196 

1,371.272 

Current  Sold  Per  Customer 

Revenue  from  Electric  Service,  Per  Customer 

Revenue  Per  Kilowatt-hour 

Class  of  Service 

(Kilowatt-Hours) 

Com-  Munic- 

Total  mercial  ipsl 

Total 

(Dollars) 

Commercial 

Municipal 

Total 

(Cents) 

Commercial 

Municips 

Sales  to  ultimate  consumer,  total. . . 

2.762 

2,873 

1,683 

76 

79 

53 

2.8 

2.7 

3.1 

Farm  service . 

2,451 

2,511 

767 

70 

71 

43 

2.8 

2.8 

5.6 

Domestic  service . 

611 

600 

708 

34 

34 

33 

5.5 

5.6 

4.7 

Commercial  Bervice: 

Small  and  light  and  power  (retail) .  . 

3,418 

3,286 

5,199 

139 

140 

133 

4.  1 

4.3 

2.6 

Large  light  and  power  (wholesale) . . 

85,345 

87,474 

31,249 

1,274 

1,303 

532 

1.5 

1.5 

1.7 

Municipal  street  lighting . 

74,942 

60.223 

586.084 

3.084 

2,821 

12,234 

4. 1 

4.7 

2.1 

Railroads  (motive  power): 

Street  and  interurban . 

9,267,813 

9,577,550 

2,236,782 

81,808 

84,354 

24,014 

0.9 

0.9 

1. 1 

Electrified  steam-railroad  divisions. 

2,076,852 

2.099,491 

22,379 

19,124 

19,326 

794 

0.9 

0.9 

3. 5 

Other  service . 

36,329 

31,901 

332,187 

731 

676 

4,381 

2.0 

2. 1 

1.3 

776 
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New  York  Metal  Prices 

Dec.  5,  1933  Dec.  12.  1933 
Cents  per  Cents  per 

Pound  Pound 

Copper,  electrolytic ....  8.00  8 . 00 

LetM,  Am.  S.  <&  R.  price  4.15  4.15 

Antimony .  7.25  7.25 

Nickel  ingot .  35.00  35.00 

Zinc,  spot .  4.85  4.85 

Tin,  Straits .  53.00  53.00 

.aluminum.  99  per  cent.  23.30  23.30 


nient  in  entertaining  said  application 
for  a  loan  and  grant,  are  unconstitu¬ 
tional,  illegal  and  void,  and  beyond  the 
power  and  authority  of  the  federal 
government.”  With  a  bonded  debt  of 
$11,627,197,  as  of  July  1,  Camden,  the 
complainants  alleged,  was  near  its  7  per 
cent  debt  limit  and  a  federal  loan  for 
plant  construction  of  $10,000,000,  as 
requested,  would  put  the  municipality 
beyond  the  limitation.  The  loan,  appli¬ 
cation  for  which  has  been  made,  could 
not  be  granted,  they  argued,  “since  the 
character  of  the  bonds  offered  and  the 
terms  are  not  permissible  to  be  accepted 
and  granted  by  the  federal  government 
under  existing  federal  legislation.” 
They  further  maintain  there  was  no 
federal  authority  to  grant  the  loan,  “in¬ 
asmuch  as  there  is  no  emergency  exist¬ 
ing  that  would  justify  the  federal 
government  in  injecting  itself  into  a 
purely  intrastate  situation.”  Among 
other  reasons  for  setting  aside  the  ref¬ 
erendum  were  the  allegations  that :  .\n 
insufficient  number  of  legal  signatures 
of  voters  had  been  affixed  to  the  peti¬ 
tion;  the  city  would  be  placed  in  a 
position  of  a  public  utility  under  super¬ 
vision  of  the  Public  Utility  Commis¬ 
sion  and  the  property  of  the  Public 
.Service  Electric  &  Gas  Company  would 
be  taken  without  just  compensation  and 
its  perpetual  franchises  would  be  vio¬ 
lated. 

Crosby,  \.  D. — Citizens  at  a  recent 
'pecial  election  voted  favorably  on  the 
construction  of  a  municipal  power  plant 
and  the  issuance  of  $60,000  in  bonds  to 
finance  the  project.  The  count  stood 
at  448  to  69  for  the  plant  and  437  to  72 
for  the  bonds. 

Childress,  Tex. — Plans  for  a  mu¬ 
nicipally  owned  and  operated  electric 
light  and  power  plant  to  be  financed  by 
an  issue  of  revenue  warrants  which 
would  be  retired  out  of  revenues  of  the 
plant  has  been  presented  to  the  City 
Council.  It  is  estimated  that  a  com¬ 
plete  plant  and  transmission  system  can 
be  constructed  for  $150,000,  including 
duplicate  engines  and  generating  equip¬ 
ment  to  guard  against  emergencies. 
I’rofit  of  $50,000  to  $75,000  per  year 
are  foreseen.  Childress  is  served  by 
the  West  Texas  Utilities  Company. 

Stuttgart,  Ark. — City  Council  has 
authorized  Mayor  D.  D.  Harris  to  apply 
for  a  loan  of  approximately  $225,000 
from  the  Public  Works  Administration 
for  construction  of  a  municipal  light 
plant  and  electrical  distribution  system. 


An  ordinance  was  passed  giving  the 
Mayor  authority  to  employ  engineers  to 
prepare  the  application.  T.  J.  Moher, 
attorney  for  the  Arkansas  Power  & 
Light  Company,  which  serves  the  city, 
requested  a  copy  of  a  report  which 
said  the  city  was  entitled  to  a  20  per 
cent  reduction  in  rates.  He  was  told 
the  report  would  be  available  December 
20  at  a  hearing  in  Little  Rock. 

Cape  Girardeau,  Mo. — A  petition, 
containing  1,704  names,  protesting  the 
projected  construction  of  a  municipally- 
owned  electric  plant  was  filed  last  week 
with  City  Council.  The  petition  asked 
that  the  document  be  made  a  part  of  the 
city’s  application  to  the  federal  govern¬ 
ment  for  a  loan  of  $685,000  to  build  the 
plant.  Clyde  D.  Harris,  chairman  of  a 
committee  which  circulated  the  petition, 
read  a  lengthy  sfatement  to  the  Coun¬ 
cil  which  included  a  discussion  of  rates 
and  a  contention  that  a  municipal  plant 
would  not  result  in  the  lowering  of  rates. 
His  statement  also  contended  that  the 
erection  of  the  plant  would  not  furnish 
any  great  amount  of  additional  labor.  It 
further  stated  that  not  all  of  those  sign¬ 
ing  the  petition  were  merely  friends  of 
the  Missouri  Utilities  Company,  now 
giving  utility  service  to  the  city,  but  that 
many  of  the  signers  of  the  petition  are 
opposed  to  giving  the  company  another 
franchise,  but  do  not  believe  it  good 
business  for  the  city  to  engage  in 
municipal  ownership. 

St.  Louis,  Mo. — Following  the  re¬ 
port  of  Ralf  Toensfeldt,  chief  electrical 
engineer  of  the  city  (Electrical 
World,  November  25,  page  681), 
Mayor  Bernard  F.  Dickmann  has  an¬ 
nounced  that  the  city  will  apply  to  the 
Public  Works  Administration  for  a 
grant  of  $210,000  toward  the  installa¬ 
tion  of  electricity  generating  equipment 
in  city  buildings  and  to  provide  lighting 
current  for  downtown  streets.  Mr. 
Toensfeldt  estimates  that  the  equipment 
for  the  plant  and  additional  distribution 
lines  will  cost  approximately  $900,000. 

Defiance,  Ohio. — By  a  vote  of  2.039 
to  1,596  voters  have  defeated  a  $343,000 
municipal  light  plant  project  in  a  spe¬ 
cial  referendum  election  held  December 
5.  The  City  Council  sought  to  issue  the 
bonds  secured  by  a  mortgage  against 
the  plant  and  its  earnings,  with  the 
money  coming  from  federal  emergency 
funds,  30  per  cent  as  an  outright  grant 
and  70  per  cent  as  a  loan.  The  deciding 
factor  in  the  election  was  an  offer  made 
by  the  Toledo  Edison  Company,  which 
serves  the  city,  to  reduce  its  rates 
(Electrical  World,  December  9,  page 
746). 

Burlington.  Vt. — A  special  meeting 
of  legal  voters  is  to  be  called  at  a  date 
still  undecided  upon  to  authorize  the 
issuance  of  negotiable  short-term  notes 
to  cover  the  city’s  share  (approximately 
$176,000)  of  the  cost  of  a  Diesel  gene¬ 
rating  plant  for  the  municipal  lisrht  de- 


Maj’or  New  Construction 
This  Week 

Power  substation  equipment,  heavy- 
duty  motors,  controls,  regulators,  pump¬ 
ing  machinery,  conveyors,  etc.,  will  be 
installed  in  new  pulp  and  paper  mill, 
Wilmington,  N.  C.,  of  Waccamaw 
Fibre  Farms  Corporation.  Cost  over 
$750,000. 

Fund  of  $2,947,150  allotted  Ord¬ 
nance  Department,  United  States  Army. 
Washington,  D.  C.,  for  extensions  and 
improvements  at  proving  grounds,  Aber¬ 
deen,  Md.,  complete  electrical  facili¬ 
ties. 

Until  January  3,  Grundy  Center, 
Iowa,  asks  bid  for  city  light  plant,  in¬ 
cluding  two  Diesel  engine-generating 
units,  and  electrical  distribution  system. 
Appropriation  of  $120,000  arranged. 

L.  E.  Pepper  Distillery  Company,  Lex¬ 
ington,  Ky.,  will  build  $400,000  plant. 

Tri-County  Power  and  Irrigation  Dis¬ 
trict,  Hastings,  Neb.,  plans  hydro-elec¬ 
tric  generating  plant  in  connection  with 
$44,000,000  irrigation  project  in  Kear¬ 
ney,  Adams,  Gosper  and  Phelps  Coun¬ 
ties,  for  which  P.W.A.  loans  are  sought. 
Includes  switching  stations. 

Mid- West  Brewing  Company,  Kansas 
City,  Mo.,  plans  $100,000  plant. 

Cape  Girardeau,  Mo.,  plans  $685,000 
municipal  electric  lighting  system  with 
complete  substation  facilities.  Federal 
loan  being 'arranged. 

Great  Northern  Distilleries,  Inc.,  Fos- 
toria,  Ohio,  plans  new  multi-unit  plant, 
with  power  house.  Cost  about  $400,- 
000. 

Bureau  of  Aeronautics,  Department 
of  Commerce,  Washington,  D.  C.,  plans 
extensions  and  improvements  in  airways 
electric  lighting  systems  in  different 
parts  of  country.  Appropriation  of 
$152,605  arranged  for  this  and  other 
work. 

Curtiss-Wright  Aircraft  Corporation, 
New  York,  N.  Y.,  has  contracted  with 
Chinese  National  Government  for  con¬ 
struction  and  operation  of  new  airplane 
and  aircraft  motor  manufacturing  plant 
at  Hangchow,  China.  A  $4,000,000 
project. 

Motors,  controls,  transformers,  acces¬ 
sories,  conveyors,  etc.,  will  be  installed 
by  Celanese  Corporation  of  America  at 
Amcelle,  near  Cumberland,  Md.  Cost 
$450,000,  with  equipment. 


partment.  The  Green  Mountain  Power 
Corporation  is  offering  to  furnish  tie-in 
service  for  5  per  cent  less  than  the 
Diesel  engines  could  generate  it.  The 
attitude  of  the  city  light  officials,  how¬ 
ever,  strongly  indicates  that  the  offer 
will  be  rejected. 

T 

Refrigerator  Sales 

.-\ccording  to  the  Edison  Electric  Insti¬ 
tute  country-wide  sales  of  electric  re¬ 
frigerators  in  the  first  ten  months  of 
1933  were  1,010,245  units,  which 
exceeds  by  roughly  60,000  the  sales  dur¬ 
ing  the  entire  year  of  1931,  the  previous 
peak  year  of  the  industry. 
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As  to  Rates - 

•  Public  Service  Electric  &  Gas  Com- 
I)any's  records  of  intercorporate  deal- 
infjs  in  the  Public  Service  Corporation 
system  which  are  relevant  to  the  elec¬ 
tric  department  should  be  available  for 
examination  by  attorneys  for  petitioners 
seeking  to  compel  a  reduction  in  elec¬ 
tric  rates,  according  to  a  ruling  made 
last  week  by  the  Board  of  Public  Utility 
Commissioners.  The  board  ruled,  how¬ 
ever,  over  the  strenuous  opposition  of 
John  A.  Matthews,  counsel  for  the  peti¬ 
tioners,  that  salaries  paid  to  officers  of 
the  electric  and  gas  company  by  the 
parent  corfMjration  were  not  relevant 
and  need  not  be  disclosed.  At  the  hear¬ 
ing  Mr.  Matthews,  maintaining  that 
details  of  dealings  within  the  corpora¬ 
tion  are  pertinent  to  the  rate  base, 
showed  reports  that  18  per  cent  of  the 
stock  of  Public  Service  Corporation  is 
owned  by  the  United  Corporation  and 
36.6  per  cent  by  the  United  Gas  Im¬ 
provement  Company  of  Philadelphia, 
lie  also  called  attention  to  interlocking 
of  directorates  of  Public  Service, 
United  Gas  Improvement,  United  Cor¬ 
poration  and  American  Superpower 
Corporation.  George  H.  Lake,  general 
solicitor  of  Public  Service,  said  the 
company  had  no  objection  to  furnish¬ 
ing  the  contracts  regarding  the  inter¬ 
connection  of  power  lines  and  expressed 
surprise  that  they  were  not  already  on 
file  with  the  board.  lie  also  said  there 
was  no  objection  to  furnishing  infor¬ 
mation  on  all  work  done  by  the  United 
Engineers  &  Constructors  for  the  elec¬ 
tric  department. 

•  Boston  Edison’s  rate  case  continued 
last  w'eek  with  Frank  Sullivan,  repre¬ 
senting  certain  petitioners,  cross-exam¬ 
ining  Richard  Knight,  Edison  rate¬ 
making  expert.  Mr.  Knight  stated 
that  rates  are  not  below  the  value  of 
service  so  far  as  wholesale  rates  are 
concerned.  Any  rate  change,  he  said, 
involves  reduction  in  existing  revenue. 
.•\s  business  and  profits  have  increased, 
rates  have  been  reduced.  If  revenue  is 
too  high,  the  question  of  reduction 
comes  up.  Generally  this  has  been 
taken  out  of  the  company’s  hands  and 
handled  by  the  commission,  he  said, 
riiere  are  many  reasons,  Mr.  Knight 
informed  the  commission,  why  munici¬ 
palities  to  which  the  Edison  Company 
is  selling  electricity  can  sell  cheaper 
than  Edison.  He  cited  lower  distri¬ 
bution  cost  and  the  saving  of  ex¬ 
penses  that  the  Edison  company  is 
obliged  to  incur  as  factors  making  for 
lower  rates  charged  by  these  municipal¬ 
ities.  Queried  relative  to  service 
charges,  Mr.  Knight  said  he  had  con¬ 
sidered  this  policy  many  times,  but 
always  discouraged  it  because  it  is  un¬ 
popular.  Theoretically,  he  said,  it  is 
sound,  practically  it  is  hard  to  admin¬ 
ister.  It  is  sound  because  it  enables 


the  company  to  collect  certain  of  its 
fixed  costs  independently  of  the  amount 
of  current  the  customer  uses. 

•  Central  Illinois  Public  Service  Com¬ 
pany,  Springfield,  and  Western  United 
Gas  &  Electric  Company,  Aurora,  have 
been  charged  before  the  Illinois  Com¬ 
merce  Commission  with  excessive 
charges  for  electric  service.  At  a  spe¬ 
cial  meeting  officials  representing  sev¬ 
enteen  southern  Illinois  cities  and  towns 
voted  to  start  concerted  action  for  a 
reduction  in  rates  and  an  appeal  was 
made  to  the  commission.  A  revaluation 
of  the  utility’s  properties  in  each  city 
is  being  sought  and'  an  audit  of  the 
books  and  records  to  determine  costs 
and  operating  expenses  is  asked.  Each 
city  is  to  hire  an  engineer  to  make  a 
local  valuation  survey  and  such  data 
are  to  be  forw'arded  to  a  supervising 
engineer  for  compilation  and  presenta¬ 
tion  to  the  state  commission. 

•  Wisconsin  Public  Service  Corpora¬ 
tion  has  been  ordered  by  the  Public 
Service  Commission  to  cut  its  electric 
and  gas  rates  approximately  $108,000  a 
year.  The  cuts  were  in  addition  to 
those  ordered  early  in  1933  against  the 
Wisconsin  Valley  Utilities,  now  merged 
with  Wisconsin  Public  Service  Cor¬ 
poration  and  serving  the  Antigo-Rhine- 
lander  district.  The  previous  order 
reduced  rates  $42,000.  The  corporation 
and  its  subsidiary,  Menominee  &  Mari¬ 
nette  Light  &  Traction  Company,  op¬ 
erate  in  northeastern  Wisconsin,  cover¬ 
ing  the  Green  Bay,  Oshkosh,  Marinette 
and  Oconto  territory. 

•  Washington  State  Department  of 
Public  Works  has  completed  a  compila¬ 
tion  of  salaries  paid  utility  executives 
as  a  part  of  its  state-wdde  investigation 
of  private  utility  rates  and  practices. 
The  report,  made  public  by  E.  K.  Mur¬ 
ray,  director  of  the  department,  covers 
all  privately  owned  public  utilities  oper- 


You  have  heard,  at  different  times, 
considerable  said  regarding  the  tax¬ 
less  city  or  town.  Should  a  city  or 
town  tax  levy  be  replaced  by  the 
profits  of  a  municipal  electric  light 
plant,  the  industrial  users  who  now 
pay  a  sizable  part  of  the  general 
property  tax,  who  generate  their  own 
power  and  lighting  service  and  who 
can  pay  a  sizable  part  of  the  gen¬ 
eral  property  tax,  would  go  prac¬ 
tically  scot-free  of  contributions  to¬ 
ward  the  cost  of  a  city  or  town  ad¬ 
ministration.  A  better  illustration  of 
unjust  taxation  could  not  be  found 
because  the  small  shops  and  resi¬ 
dences  would  bear  almost  all  the 
burdens  of  government. 

A.  L.  PIERCE. 

General  Manager  and  Electrical 

Engineer 

Wallingford  (Conn.)  Municipal 

Electric  Works 

Mr.  Pierce,  reporting  to  the  people  of 
Wallingford  on  19.^3  operations,  avers  "that 
no  one  should  suffer  under  the  illusion  that 
for  the  borough  as  a  whole  the  elimination  of 
the  tax  levy  by  the  municipal  utility  reduces 
the  tax  burden." 


ating  in  Washington  and  salaries  paid 
by  them  on  the  basis  of  1933  operations. 
Heavy  slashes  in  these  salaries  appeared 
probable  if  the  department  calls  on  the 
companies  to  explain  their  budget 
figures.  No  jurisdiction  has  been  given 
the  department  over  salaries  allow'ed 
utility  executives.  The  department  may, 
however,  reduce  operating  expenses 
asked  in  the  budget  and  pare  down  what 
might  be  termed  unreasonably  high  sal¬ 
aries,  Figures  given  out  by  Director 
Murray  showed  nine  executives  of  the 
Puget  Sound  Power  &  Light  Company 
among  the  high-salaried  class:  Frank 
McLaughlin,  president,  $24,000;  W.  H. 
McGrath,  e.xecutive  vice-president, 
$19,(X)0;  F.  W.  Brownell,  treasurer, 
$13,000;  Jeff  Alexander,  division  man¬ 
ager,  $13,000;  L.  R.  Coffin,  vice-presi¬ 
dent,  $10,000;  S.  P,  McFadden, 
vice-president.  $10,000;  R.  C.  Forman, 
press  agent,  $7,200.  The  Pacific  Power 
&.  Light  Company  contributed,  with 
three  other  companies,  to  President 
Paul  B.  McKee’s  $29,160  salary;  John 
A.  Laing,  vice-president,  drew  $15,390. 
The  Washington  Water  Power  Com¬ 
pany  paid  its  president  $36,000  annually, 
with  its  next  highest  salary  $9,000, 
paid  to  Vice-President  J.  E.  Royer. 

•  Mississippi  Power  &  Light  Company 
and  city  officials  are  negotiating  at  the 
present  time  for  a  25  per  cent  reduction 
in  existing  rates  for  electric  current  in 
Jackson,  Miss.  If  the  request  of  Mayor 
Scott  for  “deserved  lower  rates”  is 
granted  it  is  possible  that  the  city  may 
abandon  the  plan  to  secure  government 
electricity  through  the  T.V.A.  from 
Muscle  Shoals. 

•  Southern  Nebraska  Power  Company, 
against  which  charges  of  unreasonable 
rates  have  been  filed  with  the  state  rail¬ 
way  commission  by  farmer  patrons,  has 
challenged  the  power  of  that  body  to 
fix  rates.  At  its  last  session  the  Legis¬ 
lature  forbade  service  charges,  and  the 
power  company  absorbed  the  former  $3 
a  month  charge  to  farmers  by  increas¬ 
ing  rates  for  the  first  12  kw.-hr.  The 
company  submits  figures  showing  that 
the  service  is  now  furnished  at  a  small 
loss. 

•  Memphis  Power  &  Light  Company 
and  the  West  Tennessee  Power  &  Light 
Company  will  probably  make  substantial 
reductions  in  electric  rates  in  the  near 
future,  according  to  an  announcement 
made  by  the  Tennessee  Railroad  and 
Public  Utilities  Commission.  The  state¬ 
ment  from  the  commission’s  office  said 
the  reductions  were  indicated  as  a  result 
of  its  studies  of  the  two  companies’  op¬ 
erations  and  rate  schedules.  It  was  also 
stated,  the  announcement  continued, 
“that  the  records  and  operations  of 
other  companies  were  being  studied, 
but  that  the  probable  result  could  not 
be  predicted  at  this  time.” 

•  Tennessee  Public  Service  Company 
has  informed  the  state  Public  Works 
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Board  that  it  would  slash  rates  as  far  as 
necessary  to  “meet  the  rates  charged 
and  the  service  offered”  by  Knoxville’s 
publicly  owned  distribution  system.  At 
a  meeting  of  the  Tennessee  P.W.A. 
board  held  at  Nashville  last  week  the 
loan  and  grant  to  Knoxville  for  a  dis¬ 
tribution  plant  was  opposed  by  the  com¬ 
pany  on  the  grounds  that  the  Tennessee 
Valley  Authority  act  was  not  intended 
to  destroy  millions  of  dollars  now  in¬ 
vested  in  electric  plants.  If  the  grant 
were  made,  the  utility  company  declared, 
it  would  stay  in  business  and  slash  rates, 
as  a  result  of  which  the  city  would  get 
less  than  50  per  cent  of  the  business. 
The  company  argued  that  it  had  mil¬ 
lions  invested  in  Knoxville,  was  a  large 
taxpayer  and  was  giving  the  finest  serv¬ 
ice.  It  also  contended  that  experts  had 
erred  in  their  advice  on  the  plant. 

•  Public  Service  Company  of  Indiana, 
which  is  seeking  to  maintain  its  present 
rates,  was  criticized  at  a  recent  hearing 
by  Perry  McCart,  chairman  of  the  state 
Public  Service  Commission,  for  its  at¬ 
titude  toward  the  small  consumer.  W.  J. 
Guenther,  utility  engineer,  and  L.  B. 
Schiess,  controller  for  the  utility,  had 
asserted  that  large  consumers  were  more 
desirable  from  the  utility  viewpoint  than 
the  domestic  consumer.  Maintaining 
that  the  small  household  consumer 
formed  the  foundation  on  which  e.xten- 
sive  corporation  systems  and  e.xpanded 
financial  operations  have  been  based,  he 
said:  “Who  is  it  that  contributes  1(K) 
per  cent.  365  days  a  year  to  the  support 
of  this  utility  and  all  others?  .  .  .  who 
has  been  the  constant  supporter  of  these 
utilities  in  times  of  prosperity  and  in 
days  of  depression  ?  Who  was  it  came 
first  and  from  whose  payments  great 
systems  were  built  up?  Didn’t  it  all  be¬ 
gin  with  the  household  lighting  con¬ 
sumer  ?  Isn’t  it  true  that  were  it  not  for 
the  small  consumers  companies  would 
not  now  be  able  to  serve  the  large  in¬ 
dustrial  users  at  all  ?  Should  the  domes¬ 
tic  consumer  be  eliminated  entirely  from 
the  picture?” 

•  Northern  Indiana  Public  Service 
Company  electric  charges  at  Michigan 
City  are  being  investigated  to  determine 
whether  rates  have  been  lowered  5  per 
cent  in  accordance  with  the  reduction 
recently  obtained  by  the  city.  Neville  V. 
Williams,  city  attorney,  is  conducting 
the  investigation.  Patrons  deny  that  their 
hills  show  a  reduction.  R.  N.  Zeek, 
local  manager  of  the  utility,  insists  the 
new  rate  is  being  followed,  but  that  it 
does  not  show  on  the  bills  because  of 
the  increased  use  of  electricity  during 
the  period  of  shorter  days. 

•  Pfnn  Yan,  N.  Y. — Municipal  Power 
R<'ard,  operator  of  the  village-owned 
power  and  light  plant,  seeks  permission 
to  establish  a  new  schedule  of  rates,  be¬ 
lieved  to  be  the  lowest  in  the  United 
-''tates.  Under  the  new  schedule,  for 
general  home-lighting  purposes,  the 


Centurv  Wood  Preservinff  Companv 


For  Better  Broadcasting? 

Upon  preliminary  tests,  which  showed 
a  probable  increase  in  efficiency  of  at 
least  100  per  cent.  Chief  Engineer  A.  F. 
Kleindenst  of  Radio  Station  WORC, 
Worcester,  Mass.,  based  his  recom¬ 
mendations  that  the  two  105-ft.  steel 
towers  formerly  used  there  be  removed 
and  a  new  aerial  antenna  system  sup¬ 
ported  by  three  110-ft.  wood  poles  sub¬ 
stituted  therefor.  It  is  assumed  that 
“this  increased  efficiency  can  be  at¬ 
tributed  primarily  to  the  non-conduc- 
tive  features  of  the  wood  poles.”  Inter¬ 
ference  and  “spill-over”  into  adjacent 
wave  lengths  have  been  so  reduced  that 
the  Federal  Radio  Commission  has 
granted  WORC  an  increase  in  per¬ 
missible  power.  The  poles  were  full- 
length,  pressure  creosoted  for  protec¬ 
tion  against  decay  and  insect  attacks. 
They  are  West  Coast  douglas  firs. 


charge  will  be  50  cents  for  the  first  13 
kw.-hr.  and  3  cents  for  each  additional 
kilowatt-hour.  The  new  household  rate 
(customer  must  have  an  electric  range) 
will  be  50  cents  for  the  first  13  kw.-hr., 
and  2i  cents  for  every  additional  kilo¬ 
watt-hour,  with  a  minimum  charge  of 
$2. 

T 

Westinshouse  Gift  to  Cornell 

It  has  been  announced  by  President 
Farrand  of  Cornell  that  the  late  Henry 
H.  Westinghouse  in  1925  gave  that  in¬ 
stitution  $500,000  with  the  stipulation 
that  the  gift  be  kept  anonymous  until  his 
death  (Electrical  World,  November 
25,  page  704). 

▼ 

New  California  Valuations 

Work  of  evaluating  the  properties  of  all 
California  public  utilities  for  tax  as¬ 
sessment  purposes  under  the  terms  of 
the  new  Stewart-Riley  tax  plan,  which 
replaces  the  prior  system  of  gross  in¬ 
come  tax  levies,  has  been  undertaken 
by  the  State  Board  of  Equalization.  It 
is  estimated  that  approximately  one  bil¬ 
lion  dollars  will  be  added  to  the 
assessable  properties  of  the  state.  Calcu¬ 
lations  by  the  state’s  tax  experts  indi¬ 
cate  that  the  rate  per  $100  of  valuation 
will  be  increased  from  an  average  of 
$1.54,  now  paid  in  the  form  of  a  gross 
receipts  tax,  to  $1.85,  which  is  an 
average  of  the  tax  rates  of  California 
counties. 

T 

Co-operation  in  San  Francisco 

First  of  a  number  of  proposed  co-oper¬ 
ative  activities  to  be  sponsored  by  the 
recently  organized  Electrical  Appliance 
Society  of  Northern  California,  an  in¬ 
tensive  Christmas  sales  campaign  is 
under  way  in  the  San  Francisco  Bay 
district.  Financed  by  a  fund  of  $6,000 
subscribed  by  manufacturers,  distribu¬ 
tors,  wholesalers  and  the  Pacific  Gas  & 
Electric  Company,  the  campaign  is  de¬ 
signed  to  give  dealer  members  of  the 
society  a  vehicle  to  which  their  adver¬ 
tising  and  sales  promotion  may  be  tied 
during  the  Christmas  shopping  season. 
Full  support  of  the  Pacific  Gas  &  Elec¬ 
tric  Company’s  sales  department  has 
been  put  behind  the  program. 

T 

Utilities  Popular  Abroad 

Electric  public  service  investments  in 
England  are  enjoying  wide  popularity 
and  acceptance  by  investors.  Shares 
yield  returns  of  4  per  cent  or  less  in 
general.  The  recent  issue  of  preferred 
and  common  shares  of  the  West  Devon 
Electric  Supply  encountered  an  over¬ 
subscription  necessitating  an  allotment 
of  10  per  cent  on  preferred  subscriptions 
and  but  5  per  cent  on  the  applications 
for  common  shares. 
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Forecasting  the  Revival  Phase 


of  Kilowatt- 


By  GEORGE  J.  READ* 

Engineer  System  Planning  Division,  ‘ 

Brooklyn  Edison  Company 

URGENT  need  for  an  intelligent  forecast  of  future 
electrical  demands  and  consumptions  is  unfor¬ 
tunately  accomjmnied  by  factors  which  weaken  faith 
in  most  of  the  various  methods  used  for  past  forecasts. 
These  very  often  placed  major  emphasis  on  local  com¬ 
munity  factors,  local  opinionation  and  local  experience  with 
consumer  usage  and  growth.  In  planning  for  the  next  dec¬ 
ade  or  two  for  the  growth  of  a  large  utility  the  local  factors 
may  be  placed  subordinate  to  a  thorough  long-term  correla¬ 
tion  of  such  a  comi)any’s  electrical  growth  with  the  national 
electrical  growth  and  general  national  business  activity. 
The  gyrations  and  durations  of  the  current  depression  may 
he  predicted  from  the  behavior  of  our  two  preceding  major 
post-war  depressions  and  the  many  others  that  were  in¬ 
cidental  to  those  climactic  slumps  in  business. 

It  api)ears  from  this  forecast  that  a  utility  with  an  out¬ 
put  in  1931  of  1.09  billion  kilowatt-hours  (wdiich  sank  to 
1.06  in  1932)  will  have  risen  to  1.15  by  the  end  of  1934 
and  will  have  returned  to  the  secular  trend  line  at  1.37  by 
the  end  of  1936.  The  year  1940  should  double  the  1930-32 
output  of  about  1.03  billion  a  year,  hut  after  1942  the 
growth  will  again  slow  up  because  of  the  influence  of  a 
new  recession  which  will  already  he  manifesting  itself. 

Independent  analysis  of  numbers  of  consumers  and  the 
probable  kilowatt-hour  use  per  meter  substantiates,  very 
closely,  the  statistical  prediction  which  joins  the  electrical 
consumption  primarily  to  national  business  activity.  Less 
weight  is,  however,  placed  upon  a  probability  curve 


*In  collaboration  unth  IV.  S.  Brush,  S.  M.  Hall,  H.  G.  Knaf. 
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( S-shaped  to  fit  ultimate  saturation  of  any  rapidly  growing 
industry)  ;  incidentally,  this  shows  a  higher  trend  line  than 
both  the  other  methods. 

This  depression  resembles  its  predecessors 

This  depression  may  be  different  from  every  other  and 
the  electrical  industry  may  be  different  from  every  other, 
but  it  is  believed  that  most  reliable  forecasts  will  result 
if  the  similarities  are  sought  out  rather  than  the  differences. 
Fundamental  economic  law  outlives  transitory  factors  and 
therefore  the  secular  influences  should  be  given  full  play 
in  indicating  the  future.  Three  independent  forecasts  have 
thus  been  made.  Each  method  places  emphasis  on  different 
causal  factors.  The  reliability  of  the  forecast  is  thus  en¬ 
hanced  because  such  a  multiplicity  of  factors  has  been 
considered  and  because  the  results  of  the  three  methods 
prove  to  fall  within  a  reasonably  narrow  range.  These 
three  methods  are  distinguished  as  follows: 

I.  Statistical.  A  long-term  forecast  which  correlates  local 
kilowatt-hour  sales  with  business  activity  in  the  United  States. 

II.  Analytical.  Each  class  of  consumer  is  analyzed  for  its 
trend  of  numbers  of  meters  and  consumption  per  meter.  The 
predicted  class  figures  are  summated  to  obtain  the  total  sales. 

III.  Probability.  The  characteristic  S-curve  of  diminishing 
utility  applied  to  the  electrical  industry  and  the  corresponding 
kilowatt-hour  use  per  capita  fix  the  trend  curve  of  total  sales. 
This  gives  a  relatively  higher  trend,  and  on  the  whole  this  method 
is  given  far  less  weight  than  methods  I  and  II. 

A  glance  at  Fig.  1  shows  that  since  1790  we  have  had 
three  major  cycles  of  business  and  that  we  are  now  (since 
1920)  on  a  downward  trend  that  may  last  for  30  years, 
the  two  previous  secular  recessions  having  lasted  34  and 
31  years.  During  a  secular  recession  there  is  less  than  a 
year  prosperity  for  each  year  of  subnormal  business  ac¬ 
tivity.  In  the  shorter,  rising  eras  there  have  been  from  2.6 
to  3.2  years  of  prosperity  |)er  year  of  depression.  Taking 
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the  shorter  swings,  however,  there  are  manifest  indexes 
out  of  past  depressions  that  enable  an  extending  of  curve 
A  on  the  following  basis : 

(a)  Major  post-war  depression  periods  in  the  past  have  lasted 
from  five  to  seven  years. 

(b)  Since  the  average  length  of  the  three  short  cycles  be¬ 
tween  1920  and  1928  equals  approximately  three  years,  this 
present  (fourth)  cycle  would  have  to  reach  at  least  nine  years 
in  over-all  length  in  order  to  approach  the  establishment  of  a 
five-year  average. 

(c)  The  revival  phase  may  be  e.xpected  to  last  longer  than 
the  recession  phase. 

(d)  Since  major  depressions  occur  at  average  ten-year  inter¬ 
vals  curve  A  is  drawn  to  indicate  a  major  depression  in  1942. 

Kilowatt-hours  lag  behind  business  index 

A  closer  correlation  between  kilowatt-hours  and  busi-  ’• 
ness  will  follow  the  use  of  a  shortened  interval  (1920- 
1934)  and  monthly  data  (Fig.  2).  This  chart  is  founded 
on  the  Annalist  index  because  that  index  is  scientifically 
constituted  and  shows  a  most  sensitive  month-to-month 
movement.  One  of  its  components  is  national  kilowatt- 
hours  generated  and  this  is  set  out  by  itself  in  Fig.  2.  It  is 
closely  in  phase  with  the  general  business  index.  The  local 
kilowatt-hour  sales  are  also  plotted  as  index  numbers  in 
order  to  make  Fig.  2  homogeneous  for  correlation  pur¬ 
poses.  All  three  curves  (A,  H  and  I)  are  similarly  ad¬ 
justed  for  seasonal  variation  and  long-term  (secular)  nor¬ 
mal  growth  and  have  been  smoothed  by  the  use  of  the 
three-month  moving  average.  It  is  easily  discerned  from 


Fig.  1 — Sixteen  decades  of  national  business  activity  is 
one  basis  for  energy  forecast 

Curve  A — Cyclical  variation  in  business  activity: 

1.  Amialist  index  u.sed  from  to  present. 

2.  Axe-Houghton,  A.T.&T.,  Ayres,  Babson  and  Snyder  indexes 

used  from  1870-1920. 

3.  “Business  Annals,”  “Business  Cycles”  (Conspectus  of  Busi¬ 

ness  from  1790-1920.) 

Curve  B — Secular  trend  of  business  activity,  based  on  average 
normal  annual  growth  of  3  per  cent  in  business  volume. 

Curve  C — Secular  variation  of  business  activity ;  drawn  as  the 
mean  between  the  straight-line  envelopes  skirting  the  tops  of 
booms  and  bottoms  of  depressions  of  curve  A. 

Curve  D — Secular  variation  of  commodity  prices,  based  on  the 
U.  S.  Bureau  of  Labor  Statistics  index  of  wholesale  commod¬ 
ity  prices  on  1913  base. 

Fig.  2  that  the  local  energy  cycle  lags  from  three  to  five 
months,  on  the  average,  both  the  national  kilowatt-hour 
and  the  business  cycle.  This  phase  displacement  or  lag  is 
mainly  traceable  to  the  fact  that  only  the  production  of 
finished  (consumption)  goods  is  reflected  in  the  local 
energy  sales,  whereas  the  Annalist  business  index  mainly 
reflects  the  production  and  consumption  of  raw  materials, 
often  called  “durable  goods,”  which  must  be  produced  be¬ 
fore  finished  goods. 

The  usage  in  this  locality  does  not  deviate  as  far  from 
estimated  normal  as  does  U.  S.  A.  power  production  and 
business  activit}%  a  fact  attributable  to  the  following : 

1.  A  higher  r.itio  of  residential  to  total  energy  sales  exists 
in  this  community  than  in  U.  S.  A. 

2.  The  economic  phenomenon  that  an  index  of  production 
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of  “consumption”  goods  does  not  fluctuate  as  widely  as  an  in¬ 
dex  of  production  of  “durable"  goods. 

Focussing  on  the  1920-30  period,  it  is  desirable  to  take 
account  of  the  general  recession  trend  indicated  in  Fig.  1. 
This  can  be  done  by  drawing  the  “best-balance”  line  from 
4  per  cent  elevation  above  the  secular  level  of  1920  to  an 
8  per  cent  dip  in  1934.  Business  and  kilowatt-hours  are 
more  likely  to  have  equal  prosperity  and  depression  loops 
either  side  of  this  line  between  1920  and  1950  than  they  are 
about  the  1790-1950  base  line,  called  “secular  level”  in 
Fig.  2. 

Extreme  optimism  and  pessimism  must  have  their 
effects  eliminated  from  such  forecasts  and  a  stabilator  is 
needed  to  do  the  eliminating.  This  is  afforded  by  setting 
up  a  forecast  zone  bounded  by  the  optimistic  and  pessi¬ 
mistic  extremes.  Optimism  is  indicated  by  curve  L  (Fig. 
3  )  which  is  the  parabola  extended  from  kilowatt-hours  in 
the  prosperous  years  of  1916,  1923  and  1929.  Those 
years  showed  the  greatest  growth  over  the  preceding  year. 
Likewise,  pessimism  is  reflected  by  fitting  a  parabola  (curve 
X  )  to  the  energy  sales  in  the  depression  years  of  1914, 
1921  and  1923.  Bisecting  this  zone  is  curve  M,  which  thus 
gives  indication,  of  some  value,  of  the  probable  long-term 
or  secular  trend.  In  this  instance  a  least-squares  procedure 
developed  a  curve  practically  identical  with  M  and  it  was 
not  therefore  necessary  to  derive  their  average. 

In  many  respects  the  prime  interest  is  in  the  shorter 
period  (1920-1950).  Hence  curve  O  is  derived  from  the 
hypothesis  that  in  either  the  pre-war  or  post-war  periods 
the  normal  trend  of  energy  .sales  is  steeper  or  flatter,  re¬ 
spectively,  than  the  secular  business  trend.  Since  we  are 
now  in  a  po.st-war  period  of  deflation  it  is  reasonable  to 
e.xpect  that  annual  energy  sales  in  this  case  will  increase 
less  rapidly  than  in  the  pre-war  period  to  1920.  This  leads 
to  curve  O.  .\ctual  local  energy  sales  appear  as  curve  P  in 
Fig.  3  up  to  1932.  What  will  be  the  path  followed  by  the 
curve  in  the  next  ten  years  ?  So  far  it  has  only  been  estab¬ 
lished  that  its  undulations  will  most  probably  be  about  the 
curve  O  of  Fig.  3  as  an  axis. 

Load  back  to  normal  in  three  years 

Some  of  the  characteristics  of  the  recent  changes  in 
local  energy  consumption  and  the  future  probable  totals 
can  be  seen  better  by  referring  all  values  to  a  horizontal 
base  line,  that  is  curve  M  of  Fig.  3  rectified.  Thus  in  Fig.  4 
the  deviations  from  normal  will  show  up  in  higher  relief. 
In  Fig.  4  curve  P  is  drawn  “parallel  to”  and  “inside  of” 
the  loops  of  the  general  business  curve  A.  The  proportions 
of  the  ordinates  are  inferred  from  actual  relations  of  the 
quantities  over  the  past  era.  In  Figs.  3  and  4  it  is  inferred 
from  curve  P  that  an  increasing  rate  of  grow’th  can  be 
e.xpected  until  1937,  after  which  a  decrease  in  the  rate  of 
increase  is  foretold.  Also  there  is  an  unmistakable  resump¬ 
tion  of  normal  output  some  time  in  1936  and  nothing  but 
positive  increase  in  load  up  to  1942. 

Population  growth  is  one  of  the  chief  factors  in  elec¬ 
trical  growth.  For  the  purpose  of  this  forecast  the  predic¬ 
tions  of  a  recognized  civic  group  are  used.  They  show  a 
linear  increase  from  2,()2(),0()0  of  50,()()0  per  year  between 
1920  and  1930  and  35.000  thereafter.  But  it  is  unsafe 
to  base  the  prediction  on  ])opulation  alone.  Numbers  of 
meters  in  the  various  classes  and  consumption  per  meter 
are  far  more  preferable  bases  of  comparison.  For  three 
of  the  live  classes  ( residential,  commercial  and  small 
power  )  a  definite  relation  with  jxipulation  has  been  estab¬ 
lished  as  follows ;  Four  inhabitants  per  residential  meter. 


Fig.  3 — Optimism  and  pessimism  bound  energy 
forecast  zone 

Curve  Li  optimistic  because  extrapolated  from  boom 
years  1916,  1923,  1929. 

Curve  N  pessimistic  because  extrapolated  from  depres¬ 
sion  years  of  1914,  1921,  1932. 

Curve  M  is  the  median  of  L  and  N. 

Curve  O  applies  the  downward  trend  reflected  by  curve 
C  in  Fig.  1. 

Curve  P  is  the  actual  (up  to  1932)  and  the  probable 
(thereafter)  consumption  as  derived  from  Pig.  4. 


Fig.  4 — Output  will  rise  to  new  peak  in  1939 

Dips  and  crests  of  the  energy  curve  are  less  severe  than 
those  of  the  business  cycle  but  sympathetic  to  and  par¬ 
tially  synchronized  with  them.  Subway,  railroad  and 
spurt  in  refrigerator  ioad  made  the  bulge  in  1930-31. 


Fig.  5 — Residential  kilowatt-hours  per  meter  will  more 
than  double  in  ten  years 

Secuiar  variation  predicated  on  10  per  cent  yearly  in¬ 
crease  as  detailed  in  Figs.  6  to  9. 

Two  methods  (statistical  and  analytical)  give  close  agree¬ 
ment  for  long-term  trend.  Probability  method  appears  to 
give  too  optimistic  a  picture. 

one  commercial  meter  for  every  six  residential  meters  and 
one  small-power  meter  for  about  every  50  residential 
meters. 

It  was  further  found  that  these  relations  have  reached 
a  fairly  stable  state,  so  it  can  be  said  that  commercial  and 
small-power  meters  are  moving  with  residential  meters. 
Therefore,  meters  have  been  assumed  to  follow  the  popula¬ 
tion  curve  except  for  large  power  and  municipal  lighting. 
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Fig.  6 — Kilowatt-hours  for  residential  use  due  for  sharp 
rise  in  1934 


Fig.  7 — More  growth  in  commercial  meters  than  in  use 
per  meter 


Fig.  8 — Fifty  per  cent  increase  expected  in  small 
power  use 

The  other  factor,  consumption  per  meter,  to  be  used  in  the 
forecast,  can  be  better  visualized  and  can  be  analyzed  in 
Its  components  as  well  as  compared  with  experience  in 
other  cities. 

As  for  consumption  per  meter,  past  experience,  flav'ored 
with  the  technique  of  method  I,  was  used  to  establish  the 
trend  line  and  the  fluctuations  about  it.  Past  depressions 
did  not,  however,  show  the  sympathetic  response  of  energy 


to  business  because  they  were  much  farther  removed  in 
energy  magnitude  from  a  saturated  state  of  the  electrical 
market  in  so  far  as  it  is  determined  by  numbers  of  con¬ 
sumers.  Locally,  in  1932,  455  kw.-hr.  was  consumed  per 
residential  meter,  a  somewhat  lower  value  than  the  national 
average.  A  logarithmic  plot  was  made  of  the  1926-32 
consumption  per  meter  (Fig.  5).  As  indicated  there,  the 
recent  past  trend  alone  would  show  about  800  kw.-hr.  per 
residential  meter  in  1942,  but  due  allowance  for  prospective 
results  of  promotional  activity  brings  the  figure  to  1,100. 
This  can  be  substantiated  as  follows : 

Refrigerators  account  for  108  of  the  average  kilowatt-hours 
per  meter.  Their  number  in  1932  was  128,000  for  the  residential 
class  with  a  computed  annual  consumption  of  540  kw.-hr.  per 
unit.  Since  the  total  number  of  residential  consumers  is  637,000. 
it  means  that  20.1  per  cent  of  them  use  refrigerators.  This 
percentage  of  540  kw.-hr.  per  meter  is  present  as  a  component 
of  the  455  kw.-hr.  per  meter  for  all  residential  meters.  The 
remaining  347  kw.-hr.  was  estimated  to  be  65  per  cent  (or  225 
kw.-hr.)  lighting  and  35  per  cent  (or  122  kw.-hr.)  appliances. 

The  breakdown  for  last  year  and  for  ten  years  hence  is  shown 
in  the  accompanying  table.  The  result  for  1942  is  an  increase 
from  122  to  192  for  the  small  appliances,  from  225  to  290  for 
lighting  and  from  108  to  322  for  refrigerators,  making  the  1942 
total  ^4.  This  figure  was  raised  to  1,100  kw.-hr.  per  meter, 
anticipating  increased  use  of  heavy-duty  heating  appliances  and 
air  conditioning.  This  value  of  1,100  kw.-hr.  per  meter  rep¬ 
resents  a  10  per  cent  yearly  increase  in  consumption  per  meter 
and  is  represented  by  the  higher  trend  line  in  Fig.  5. 

Residence  use  should  more  than  double 

Combining  the  growth  in  numbers  of  meters  and  growth 
in  kilowatt-hours  per  meter  (Fig.  6)  the  total  residential 
usage  may  be  expected  to  increase  from  350,000,000 
kilowatt-hours  in  1932  to  780,000,000  in  1942. 

Since  1926  the  ratio  of  commercial  to  residential  meters 
shows  a  slightly  rising  tendency,  suggesting  that  com¬ 
mercial  meters  will  increase  probably  somewhat  faster 
than  population.  A  change  in  classification  in  1931  brought 
a  considerable  li umber  of  meters  into  this  class  with  a 
low  average  consumption,  thus  causing  a  break  in  the  trend 
of  consumption  per  meter.  Taking  full  account  of  these 
factors,  it  appears  the  commercial  consumption  (Fig.  7) 
will  rise  from  235,000,000  in  1932  to  325,000,000  kilowatt- 
hours  in  1942. 
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crease  in  ten  years. 

Refrigerators  snould  be  tripled  in  number  and  bring  the  total 
consumption  per  meter  from  455  to  804  kr.-hr.  by  1942.  Heavy'- 
duty  appliances  estimated  to  add  300  more  kilowatt-hours  per 
meter. 
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Fig.  9 — Slow  increase  predicted  in  use  by  average  large 
power  customer 


1920 1922  1924  1926 1928  1930 1932 1934  1936 1938 1940 1942 


Fig.  10 — ^Total  sales  will  exceed  trend  values  by  1939 


Fig.  11 — Output  predicted  back  on  long-term  trend 
curve  in  1937 


dependent  of  an  existing  traction  power  plant  which  ex¬ 
perienced  a  1932  demand  of  approximately  170,000  kw. 
Industrial  meters  have  been  found  to  increase  at  a  faster 
rate  than  residential  meters.  Accordingly,  a  trend  line  for 
such  meters  has  been  set  up  with  a  rate  somewhat  higher 
than  population  growth.  Kilowatt-hours  per  meter  may 
be  expected  to  increase  from  175,000  to  225,000  in  the 
next  ten  years.  The  result  is  that  industrial  usage  will 
apparently  rise  from  400,000,000  to  640,000,000  kw.-hr. 
in  the  next  ten  years.  Traction  loads  may  add  another 
280,000,000  in  that  item  (Fig.  9). 

A  final  factor  is  municipal  lighting,  for  which  it  is  as¬ 
sumed  that  the  growth  will  be  uniform  with  constant 
yearly  increments  from  50,000,000  kw.-hr.  in  1932  to 
95,000,000  in  1942. 

Growth  more  rapid  in  next  five  years 

Summation  of  these  class  predictions,  including  the 
traction  load,  shows  (Fig.  10)  an  expectable  increase  from 
1,060,000,000  kw.-hr.  in  1933  to  2,250,000,000  in  1942, 
with  most  rapid  growth  from  1934  to  1939.  This  agrees 
very  closely  with  the  statistical  results  of  method  I,  which 
produced  2,400,000,000.  All  three  methods  are  assembled 
in  Fig.  1 1,  where  the  annual  fluctuations  about  the  secular 
trend  lines  constitute  the  most  probable  values  of  kilowatt 
sales.  The  probability  method  gives  too  optimistic  a  value 
and  therefore  is  not  described  in  detail. 

Provision  of  generation  and  distribution  capacity  to 
meet  these  consumptions  necessitates  consideration  of  the 
changes  that  can  be  expected  in  distribution  efficiency  and 
in  system  load  factor.  Distribution  efficiency  in  this  case 
equals  the  kilowatt-hour  sales  to  consumers  divided  by 
the  net  kilowatt-hour  station  output. 

By  this  forecast  a  growth  in  demand  may  be  expected 
of  8.0  per  cent  in  1934,  12.0  per  cent  in  1935  and  14.0  per 
cent  in  1936,  with  smaller  values  during  the  rest  of  the 
next  decade. 

This  forecasting  procedure  w'as  evolved  in  1930,  at 
which  time  the  extent  of  and  duration  of  the  present 
depression  was  indicated,  which  closely  approximated  the 
cycle  shown  by  curve  A  in  Fig.  1.  In  these  methods  of 
forecasting  detailed  statistical  knowledge  is  not  required, 
although  certain  statistical  manipulations  are  necessary, 
such  as  adjustments  for  seasonal  variation,  long-term 
trend,  the  variance  in  number  of  working  days,  etc. 

A  subsequent  article  will  show  what  probable  effect 
inflation  would  have  in  modifying  this  prognostication,  in 
addition  to  material  pertaining  to  short-term  forecasting. 

T 


Small  power  meters  in  numbers  have  remained  close 
to  2  per  cent  of  residential  meters  for  the  last  six  years. 
Any  increase  may  be  expected  to  follow  the  population 
trend  with  its  tapering  characteristics.  Thus  (Fig.  8) 
small-power  usage  in  1942  will  probably  add  40,000,000 
kw.-hr.  to  the  1932  figure  of  85,000,000. 

Predicting  large-power  load  is  much  more  difficult. 
There  are  relatively  few  meters  (less  than  1,000)  and  the 
range  of  consumption  per  meter  is  wide,  from  100,000  to 
35,000,000  kw.-hr.  per  year.  There  are  conflicting  trends 
more  or  less  independent  of  pure  depression  factors  at 
work.  Labor,  real  estate  and  other  costs  and  taxes  may 
cause  large  industries  to  move,  whereas  improved  terminal 
and  transportation  facilities  may  attract  industry.  Private 
plants  with  approximately  40,000  hp.  of  connected  load 
still  provide  a  potential  demand  of  15,000  kw.,  quite  in- 


Electric  Heat  in  Hosiery  Manufacture 

After  weaving,  silk  stockings  are  washed  and  dried 
on  forms.  Steam-heated  or  electrically  heated  individual 
forms  made  of  cast  aluminum  are  normally  used.  But 
some  hosiery  manufacturers  prefer  wooden  forms,  which 
are  placed  in  electrically  heated  ovens.  The  Busy  Bee 
Hosiery  Company,  Reading,  Pa.,  has  several  such  ovens. 
The  heater  elements  are  baffled  from  the  stockings,  which 
are  dried  by  blowing  air  through  the  heaters  and  over 
the  stockings.  The  air  is  recirculated,  just  enough  fresh 
air  being  added  continually  to  maintain  proper  drying. 

Prior  to  shipment,  a  trademark  is  often  put  on  each 
pair  of  stockings,  some  manufacturers  impressing  it  in 
gold  lead  by  decalcomania.  For  this  an  electrically  heated 
shoe  equipped  with  a  l(X)-watt  spot  heater  serves. 
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Maintenance  of  Ventilat 


By  FRANCIS  A.  WESTBROOK 

Center  Conway,  N.  H. 


USE  of  silent-chain  drives  for  the  ven¬ 
tilating  fans  of  the  three  large  vehicu¬ 
lar  tunnels  in  this  country  received  a 
great  deal  of  attention  at  the  time  of  their 
installation,  first  because  of  the  particular 
need  of  continuous  and  reliable  operation 
and,  second,  because  of  the  heavy  duty  re¬ 
quired  of  them.  These  units  have  now  been 

that  an  ex¬ 


in  service  for  several  years  so 
amination  of  their  performance  may  be  of  ? 
value  in  determining  what  may  reasonably  be 
expected  of  future  installations  and  what  con¬ 
stitutes  a  satisfactory  maintenance  routine 
under  the  most  exacting  service  conditions.  j 

The  first  of  the  large  vehicular  tunnels  was  | 
the  Holland  tube  between  New  York  and  Jer-  I 
sey  City.  This  is  9,250  ft.  long,  there  are  84  I 
fans  moving  more  than  3,000,000  cu.ft.  of  I 
air  per  minute  and  the  drives  range  from  14  i 
to  180  hp.  The  second  tunnel  was  the  George  I 
A.  Posey  tube  connecting  Oakland  and  Ala-  ^ 
meda,  Calif.  This  is  provided  with  sixteen 
fans  moving  1,000,000  cu.ft.  of  air  per  min¬ 
ute.  The  third  is  the  Detroit-Windsor  tube 
under  the  Detroit  River,  5,135  feet  long,  in 
which  there  are  24  fans  12  ft.  in  diameter,  by  means 
of  which  1,500,000  cu.ft.  of  air  is  supplied  per  minute, 
and  the  individual  drives  range  from  10  to  125  hp.  In 
each  of  these  tubes  ventilation  must  be  afforded  24 
hours  a  day. 

These  installations  have  been  checked  up  within  the 
last  few  months  to  ascertain  experience  therewith  and 
the  nature  of  maintenance  required. 

The  sixteen  fans  in  the  Posey  tube  are  driven  by  indi¬ 
vidual  motors  of  75  hp.,  capable  of  four  speeds  as  fol¬ 
lows  :  1 .200,  900,  600  and  450  r.p.m.  The  highest  speed 
is  never  used  and  the  lowest  speed  is  used  80  per  cent 


One  of  the  ventilating  fan  drives  in  Alameda  Tunnel 


of  the  time.  The  two  intermediate  speeds  are  used 
about  10  per  cent  of  the  time  each.  The  450-r.p.m. 
speed  represents  approximately  30  hp.  Each  drive  aver¬ 
ages  ten  hours  daily  service. 

These  chain  drives  have  been  in  operation  about  4^ 
years,  during  which  time  they  have  had  a  complete  in¬ 
spection  once  a  year.  At  such  periods  the  chains  are 
taken  off  and  cleaned  and  a  complete  change  of  oil  made. 
During  this  time,  according  to  F.  V.  Carlton,  the  super¬ 
intendent,  no  repair  or  replacement  expense  has  been 
incurred,  and  the  only  additional  attention  which  has 
been  given  them  has  been  to  maintain  the  oil  level. 
Standard  Oil  Company’s  Zerolene  No.  7  is  used. 

Twelve  of  the  24  fans  in  the  Detroit-Windsor  tube 
are  located  in  a  ventilating  building  at  the  Detroit  end 
and  the  other  half  at  the  Windsor  end  of  the  tunnel.  At 
each  point  there  are  six  blower  fans  to  draw  in  fresh  air 
and  six  exhaust  fans  to  expel  vitiated  air.  The  tunnel 
has  been  open  for  public  use  since  November  2,  1930, 
but  the  fans  had  been  in  operation  for  a  considerable 
time  previous  to  that  date,  so  that  it  is  safe  to  say  that 
at  the  time  the  check-up  was  made  they  had  been  run¬ 
ning  for  approximately  three  years. 

According  to  the  superintendent  of  maintenance, 
C.  Varnum,  “inspection  of  the  drives  is  made  every  500 
hours  of  operation,  and  if  for  any  reason  the  drives  are 
not  in  continuous  service  they  are  checked  every  three 
months  of  idle  time.”  The  oil  is  checked  at  such  times 
and  it  is  changed  every  2,000  hours  of  operation.  When 
the  oil  is  changed  the  chains  are  thoroughly  cleaned  and 
the  casings  swabbed,  to  make  sure  that  all  dirt  and  for¬ 
eign  material  are  removed.  Texaco  F  oil  has  been  stand- 
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Report  form  used  for  Detroit-Windsor  tunnel  fans 

This  is  a  4x6-ln.  card,  the  opposite  side  of  which  has  space 
for  material  and  labor  used  in  maintenance  and  total 
cost.  A  separate  card  is  used  for  each  fan  inspection. 
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ardized  for  this  service.  With  this  routine  there  has  been 
no  trouble  of  any  kind  with  these  drives,  Mr.  Varnum 
stated.  He  has  developed  a  very  comprehensive  system 
of  maintenance  which  is  covered  by  a  group  of  cards  for 
checking  the  entire  equipment  in  the  tunnel.  One  of 
these  cards  relating  to  the  ventilating  fan  equipment 
is  reproduced  herewith.  A  study  of  this  card  will  show 
that  the  periodic  inspection  is  very  thorough  and  nothing 
is  left  to  guesswork.  On  the  hack  of  the  card  is  recorded 
the  material  used,  as  well  as  the  amount  of  labor  in 
dollars  and  cents. 

The  84  fans  in  the  Holland  tunnel  with  their  drives 
and  other  equipment  were  placed  in  service  in  Novem¬ 
ber,  1927.  Billings  Wilson,  assistant  general  manager. 
Port  of  New  York  Authority,  states  the  drives  are  still 
in  i^erfect  condition  and  that  many  years  of  equally 
satisfactory  service  are  assured.  ^  From  the  time  the 
drives  were  started  they  have  been  extremely  quiet  even 
at  maximum  speed  and  today  are  just  as  quiet.  They 
have  been  free  from  trouble  and  without  shut-down. 

The  drives  are  incased  in  welded  steel  housings  and 
are  lubricated  by  means  of  oil  disks  attached  to  the 
motor  pinions.  Tlie  motors  are  lower  than  the  fan 
shafts  and  the  oil  disks  dip  into  oil,  throwing  it  upward 
inside  the  casing,  thereby  providing  constant  lubrication. 
Texaco  Alcaid  is  used  in  the  chain  housings  both  sum¬ 
mer  and  winter.  It  is  first  u.sed  in  the  fan  bearings  and 

T  ' 

Electric  Welding 
Suitable  for  Everdur 

Everdur  “A,”  the  96  per  cent  copper  alloy  which  is 
used  extensively  in  hot  water  tanks  and  elsewhere,  can 
be  leadily  welded  by  the  metallic-arc,  carbon-arc  or 
resistance-seam  method,  said  Ira  T.  Hook,  American 
Brass  Company,  before  the  American  Welding  Society 
recently. 

Using  the  metallic  arc  the  electrode  should  be  of  the 
same  material  as  the  base  metal.  Very  high  speeds  are 
possible  v/here  an  automatic  welding  head  is  available. 
Since  the  polarity  is  reversed,  the  wire  melts  rapidly, 
coming  down  in  large  drops.  A  long  arc  of  30  volts  or 
more  is  commonly  used  with  90  to  124  amp.  on  a  ^-in. 
wire,  190  to  200  on  a  g^-in.  diameter  wire  and  210  to  240 
on  a  i\-in.  diameter  electrode. 

The  proper  heat  is  important,  as  too  low  a  value  means 
incomplete  penetration  at  the  bottom  of  the  bead  and 
entrapped  gas  holes  at  the  top.  Too  high  a  heat  is  apt  to 
cause  short  cracks  and  too  great  fusion  of  base  metal. 
Little  or  no  flux  is  needed  for  the  proper  union  of  the 
weld  metal  to  the  base  metal ;  it  is  inclined  to  make  the 
arc  wild. 

The  quality  of  the  weld  metal  deposited  from  the  bare 
metallic  arc  electrode  is  not  as  good,  he  says,  as  that 
fused  by  the  oxyacetylene  torch  or  the  carbon  arc.  It 
is  usually  peppered  with  extremely  minute  particles  of 
black  oxide  and  has  a  very  coarse  dendritic  structure. 
Peening  of  the  weld  metal  with  subsequent  annealing  will 
improve  both  the  ductility  and  strength. 

A  number  of  range  boiler  manufacturers  have  found 
in  the  carbon  arc  a  simple  and  economical  method  of 
welding.  The  edges  can  be  clamped  rigidly  in  position 
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then  filtered  and  placed  in  the  chain  housings.  The  fans 
are  installed  in  series  of  threes,  two  fans  operating  and 
one  held  in  reserve,  so  that  each  one  of  a  series  can  be 
taken  out  of  .service  every  third  week. 

Mr.  Wilson  states  that  “the  drives  are  under  regular 
two-hour  inspection  by  the  operators  in  the  building. 
This  inspection  gives  assurance  that  the  oil  is  kept  at 
the  proper  level  and  detects  noise  that  might  indicate 
trouble.  The  chains  are  removed  and  given  a  thorough 
cleaning  in  a  kerosene  oil  bath  and  inspected,  on  the 
average,  every  two  years  of  operation.  These  inspec¬ 
tions  include  examination  of  chains  and  sprockets  for 
wear.  The  chain  housings  are  also  cleaned  and  in¬ 
spected.” 

Results  of  inspection  of  the  chains  are  entered  on 
maintenance  forms  giving  the  following  information: 
Date  of  inspection ;  repairs  made,  such  as  renewing  pins 
or  bushings ;  number  of  hours  that  each  chain  has  been 
operated  at  the  various  fan  speeds,  and  record  of  chains 
that  may  have  been  transferred  from  one  fan  installation 
to  another. 

From  the  foregoing  reports  it  is  apparent  that  if 
chain  drives  are  properly  designed  for  service  conditions 
and  then  carefully  maintained  their  life  is  a  matter  of 
many  years  and  their  j)erformance  is  dependable.  At 
least  that  is  the  record  in  the  three  instances  which  have 
been  checked  up,  and  certainly  the  conditions  are  severe. 

▼ 

so  little  heat  runs  into  the  sheet  to  cause  distortion  and 
strain  on  the  weld  and  welding  can  progress  at  12  to  30 
in.  per  minute.  The  weld  metal,  supplied  by  turning  u]i 
one  of  the  edges  to  be  welded  or  by  a  rod  or  strip  of 
Everdur  laid  longitudinally  so  that  it  will  just  span  the 
gap  is  generally  sound  and  reasonably  ductile. 

The  size  of  carbon  electrode  will  depend  largely  on 
the  thickness  of  the  sheet  being  welded.  A  carbon  small 
enough  to  keep  a  point  as  it  burns  away  is  desirable.  In 
general,  this  means  a  size  between  in.  and  f  in. 
diameter.  A  high  heat  conductivity  graphite  carbon  will 
be  found  economical  to  use  in  preference  to  a  softer 
low  grade  carbon. 

A  long  arc  is  preferable  to  a  short  arc  except  for  the 
difficulty  of  keeping  it  centered  on  the  seam.  A  long  arc 
will  burn  up  the  carbon  to  the  dioxide  before  the  carbon 
can  reach  the  plate.  Hence  there  is  less  likelihood  of 
porosity  (the  carbon  dioxide  is  not  as  soluble  in  molten 
Everdur  as  carbon  monoxide)  and  there  is  less  trouble 
from  carbon  deposits.  The  magnetic  pointing  of  the 
arc  stream  is  very  desirable. 

I'he  current  value  or  arc  heating  capacity  is  best 
determined  for  a  given  set-up  by  an  actual  trial.  It  may 
vary  from  30  amp.  on  very  thin  sheet  to  250  amp.  or 
more  for  thick  sheets  of  ^  in.  and  thicker.  The  heat 
required  depends,  of  course,  on  the  speed  of  travel  as 
well  as  the  sheet  thickness.  In  general,  a  low  flat  bead 
with  perhaps  30  to  50  per  cent  reinforcement  is  prefer¬ 
able  to  a  thicker  bead  with  100  per  cent  reinforcement. 

A  light  sprinkling  of  finely  powdered  dry  flux  is  de¬ 
sirable  in  carbon  arc  welding  as  it  helps  in  the  flow  of 
the  metal  and  produces  a  seam  having  a  cleaner  appear¬ 
ance.  Powdered  borax  glass,  a  good  water-free  brazing 
flux  or  Everdur  flux  (90  per  cent  fused  borax  plus 
10  per  cent  sodium  fluoride)  may  be  used.  Too  much 
flux  makes  the  carbon  arc  erratic. 
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Ground  Protection  of  Rural  Lines 


By  J.  W.  GRAFF 

Operating  Engineering  Department,  Alabama  Pinver  Company 

The  widespread  extension  of  electric  distribution 
lines  to  remote  rural  communities  has  provided  a 
field  for  the  exercise  of  much  engineering  in¬ 
genuity.  Among  the  problems  encountered  is  that  of 
providing  adequate  protection.  Only  in  very  rare  cases 
ivill  the  conventional  ground  protective  equipment  be 
found  satisfactory.  Furthermore,  the  problem  of  ground 
protection  must  not  be  ignored,  as  an  uncleared  ground 
fault  in  an  i.solated  location  is  a  serious  hazard  to  life 
and  property.  The  solution  of  this  problem  must  be  a 
departure  from  conventional  practice  for  the  following 
reasons : 

1.  ‘‘Ground  detectors,”  such  as  used  on  urban  2,300- 
and  6,o00-volt  systems,  are  useless  in  unattended  auto¬ 
matic  rural  substations. 

2.  Fault  ground  resistances  play  a  predominant  part 
in  limiting  the  current  available  for  relay  operation,  and 
in  some  localities  it  is  necessary  to  use  equipment  of 
very  high  sensitivity. 

3.  The  investment  in  equipment  must  be  kept  down 
to  economic  limits. 

The  voltages  used  for  this  class  Of  .service  are  gener¬ 
ally  in  the  2,300-  to  13,200- volt  class.  The  lines  are  two, 
three  or  four  wire  and  the  transformers  may  be  con¬ 
nected  delta  or  Y.  or  even  open-Y  or  open  delta.  \eu- 
trals,  where  available,  are  usually  grounded.  For  the 
purpose  of  this  discusion  we  will  consider  (1)  grounded 
systems  and  (2)  ungrounded  systems. 

.\.  Grounded  Systetns — These  systems  are  generally 
operated  at  a  voltage  of  4.000  or  11,000  and  may  be 
either  three-wire  or  four-wire.  On  a  three-wire  line  the 
])ractice  is  to  ground  the  neutral  at  the  supply  bank, 
connecting  all  transformers  from  phase  to  phase.  This 
makes  an  ideal  set-up  for  ground  protection  as  a  residual 
relay  in  the  neutral  of  the  three  line  current  transformers 
(Fig.  la)  is  sufficient.  It  is  possible  to  give  such  a 
relay  a  verv  sensitive  setting,  permitting  operation  on 
veiy  high  fault  ground  resistances.  The  sensitivity, 
however,  is  limited  by  the  load  current  over  the  line;  as 
this  factor  decides  the  current  transformer  ratio  to  be 
used  and  consequently  the  sensitivity.  Fortunately,  most 
lines  of  this  class  carry  comparatively  small  loads.  ]x*r- 
niitting  very  low  current  transformer  ratios. 

On  four-wire  systems  the  problem  becomes  more  in¬ 
volved.  The  transformers  on  such  systems  are  con¬ 
nected  from  phase  to  neutral  and  any  unbalance  of  the 
load  appears  as  an  unbalance  in  the  current  transformer 
neutral  (Fig.  la).  As  it  is  impossible  to  balance  the 
loarl  for  all  load  conditions,  it  is  necessary  to  give  the 
gro.ind  relay  a  less  sensitive  setting.  ()n  the  lower 
voltage  systems  (4,000  volts)  the  unbalance  current  is 
frequently  greater  than  the  ground-fault  current,  which 
tact  renders  this  type  of  protection  ineffective.  On  the 
higher  voltages  it  has  been  found  more  satisfactory  due 
to  the  reduced  effect  of  a  few  hundred  ohms  of  fault 


ground  resistance.  The  simplicity  of  this  scheme  is  suffi¬ 
cient  to  recommend  it. 

Some  time  ago  the  writer  tested  a  ground  protective 
scheme  for  such  a  system  which  removes  one  of  the  chief 
objections  to  the  foregoing  scheme.  Four  current  trans¬ 
formers  are  used,  connected  as  shown  in  Fig.  lb.  The 
relay  in  the  neutral  of  this  circuit  is  not  affected  by 
line-to-neutral  load  unbalance,  but  responds  to  ground 
currents  only,  making  possible  a  sensitive  relay  setting. 

However,  this  is  true  only  if  the  neutral  wire  is 
ungrounded  except  at  the  supply  bank.  If  the  neutral 
wire  is  grounded  at  every  load  transformer,  part  of  the 


Fig.  1  a  and  b — 
Conventional 
and  modified 
zero-sequence 
connections 
of  current 
transformers 

The  modified  eonnee- 
tion  uses  four  current 
transformers  to  pre¬ 
vent  unbalance  due  to 
load  on  four-wire  sys¬ 
tem. 


current  due  to  load  unbalance  returns  by  way  of  the 
earth,  resulting  in  an  unbalance  current  through  the 
relay.  This  current  varies  with  the  ratio  of  load  trans¬ 
former  ground  resistance  to  the  return  resistance  by 
way  of  the  ground  wire.  However,  in  most  cases,  the 
individual  transformer  ground  resistances  are  so  high 
that  a  nearly  perfect  balance  results  in  the  neutral  of 
the  four  current  transformers.  This  scheme  is  quite  use¬ 
ful  for  protecting  a  circuit  in  which  the  current-trans¬ 
former  ratio  is  not  too  high  and  the  voltage  not  too  low. 

All  of  the  foregoing  schemes  involve  the  use  of  a 
sensitive  relay  at  a  point  in  the  current  transformer  cir¬ 
cuit  where  it  imposes  a  high  burden,  the  result  being 
that  the  fault  current  follows  the  lower  impedance  par¬ 
allel  path  through  the  remaining  transformer  secondaries 
rather  than  through  the  relay.  For  this  reason  the 
relay  must  be  a  low-energy  type  and  the  current  trans¬ 
formers  must  have  a  good  ratio  characteristic. 

B.  Underground  Systems — The  commonest  voltages 
encountered  on  this  type  of  line  are  2,300,  6,600  and 
13.200  and  the  methods  of  protection  involve  some 
complication.  In  the  past  little  thought  was  given  to 
the  protection  of  2,300-volt  lines  against  accidental 
grounds,  but  the  growing  demand  for  better  service  and 
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Time  delay  magnet  Mj 
picks  up  and  rotates  disk 
(Dj)  successively  closing 
contacts  (a)  and  (b). 
Current  through  resistor 
R  is  not  sufficient  to  pick 
up  stepping  magnet  Af*, 
the  latter  being  picked  up 
when  contact  (b)  closes. 
At  same  time  the  feeder 
on  which  selector  disk 
\Dx)  is  at  rest  is  tripped. 
When  Ma  operates  it  ad¬ 
vances  selector  disk  one 
segment,  allowing  next 
feeder  to  trip  if  CV  relay 
contacts  are  still  closed, 
and  at  the  end  of  the 
stroke  opens  contacts  (c), 
allowing  Mi  to  drop  out 
slowly  while  Ma  Is  held 
up  through  resistor.  In 
event  CV  contacts  are  still 
closed  the  cycle  is  re¬ 
peated.  The  time  delay 
in  Ml  must  be  sufficient 
to  allow  switch  to  trip. 


Fig.  3  a  and  b — Selective 
tripping  relay 


Curreni-  fnps 


Phase  Phase  Phase 


Primaries. 


Delfa-delfa  supply  bank 


'  Potential  tap 
'Zero  sequence  C  T 


Y- delta  potential 

bank  J  \ 

K^-Ground  relay 

Fig.  2 — Ground 
detector  consisting 
of  Y-delta  potential 
transformer 


Ground 

relay- 


Fig.  4  a  and  b — Arrangement  of  wind¬ 
ings  and  connections  of  zero-sequence 
current  transformer 


greater  safety  to  the  general  public  has  made  a  study 
of  this  problem  necessary. 

The  most  obvious  jilan  of  attack  is  the  use  of  a  star- 
delta  connected  grounding  bank  on  the  supply  bus.  This 
renders  it  essentially  a  grounded  system  (grounded 
through  reactance)  and  subject  to  the  limitations  outlined 
in  Section  A.  However,  there  is  this  difference:  the 
ground  currents  are  proportionally  smaller  but  more  con¬ 
stant  for  varying  fault  resistances.  On  voltages  below 
11,000  this  scheme  is  not  very  practical  without  special 
current  transformers. 

A  scheme  which  has  been  very  successfully  applied 
involves  the  use  of  a  bank  of  Y-delta  connected  potential 
transformers  with  a  current  or  a  voltage  relay  in  the 
corner  of  the  delta  (Fig.  2).  If  6, 600- volt  potential 


transformers  are  used  on  a  6,600-volt  line  very  satisfac¬ 
tory  results  are  obtained.  However,  where  line-to- 
neutral  rated  potentials  are  used  with  a  voltage  relay 
frequent  incorrect  operations  are  obtained.  These  are 
due  mainly  to  neutral  instability  and  to  third  harmonic 
magnification  by  resonance.  Under  certain  conditions 
these  installations  can  become  quite  troublesome. 

There  is  some  question  as  to  whether  a  current  or  a 
voltage  relay  should  be  used  in  this  scheme.  A  current- 
relay  will  permit  a  much  more  stable  neutral  to  be  main¬ 
tained,  but  is  subject  to  being  damaged  when  the  fault  is 
not  cleared  by  the  operation  of  the  circuit  breaker.  Such 
would  be  the  case  for  a  bus  ground.  The  possibility  of 
burn-out  applies  as  well  to  the  potential  transformers. 
The  voltage  relay,  on  the  other  hand,  is  not  subject  to 


Application  Chart  for  Ground  Protection 

(Fully  .\utoraatic  Schemes) 

Type  of  System  .  No.  of  Feeders.  .Advantages  Disadvantages 

3-wire,  grounded  at  supply  bank  only  Any  number  Simplicity,  selectivity  and  sensitivity  Sensitivity  limited  by  current  transformer  ratios 

3- wire,  grounded  at  various  points  One  Simplicity  —  sensitivity  Not  selective  with  regard  to  feeders  if  more  than 

out  on  feeder  one  feeder 

4- wire,  grounded  at  supply  bank  Any  niunber  Simplicity  —  selectivity  Sensitivity  greatly  lessened  on  account  of  un¬ 

balanced  load  current 

4-wire,  grounded  at  supply  bank  Any  number  Fully  selective  and  sensitive  .Additional  C.T.  required  and  sensitivity  limited 

by  C.T.  ratios 

4-wire,  grounded  at  various  points  One  More  sensitive  than  3  C.Ts  Sensitivity  limited  by  unbalanced  load  curretit 

on  feeders  returning  by  way  of  earth.  Fully  selective  for  one 

feeder  only 

Ungrt)unded  One  E.xtremely  sensitive  Sometimes  too  sensitive.  Trouble  is  sometimes 

difficult  to  locate.  Subject  under  certain  condi¬ 
tions  to  ‘‘neutral  instability" 

Grounded  at  remote  point  One  Extremely  sensitive  Same  as  above  —  sensitivity  fealty  reduced  for 

grounds  beyond  main  grounding  bank 

Ungrounded  .Any  number  Extremely  sensitive  and  selective  Sometimes  too  sensitive.  Subject  to  neutral  in- 

with  regard  to  feeders  stability  —  complicated  equipment.  Unfaulted 

feeders  liable  to  be  tripped  momentarily 

All  .Any  number  Very  sensitive  —  fully  selective  —  Limited  in  size  —  requires  small  grounding  bank 

uncomplicated  if  system  is  ungrounded 


Type  of  Equipment 
3-Y  connected  C.Ts 
3-Y  connected  C.Ts 

3- Y  connected  C.Ts 

4- Y  connected  C.Ts 
4-Y  connected  C.Ts 
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damage  if  the  correct  voltage  i.iting  is  used.  On  the 
other  hand,  a  voltage  relay  virtually  opens  the  delta  of 
the  potential  transformers.  This  will  not  cause  serious 
trouble  if  the  transformers  are  operated  normally  under¬ 
excited.  Obviously  the  best  compromise  is  a  current 
relay  with  a  current-limiting  resistor. 

It  is  obvious  that  in  a  substation  serving  two  or  more 
radial  feeders  this  scheme  cannot  discriminate  between 
trouble  on  the  various  feeders.  To  meet  this  condition 
there  has  been  developed  an  auxiliary  relay  to  operate 
in  conjunction  with  the  foregoing  scheme  and  automatic 
reclosers  (Fig.  3a).  This  relay  successively  trips  the 
various  feeders  until  it  trips  the  one  on  which  the  fault 
exists.  It  then  locks  this  feeder  out  after  the  usual 
number  of  automatic  reclosures  and  allows  the  unfaulted 
feeders  to  reclose,  restoring  service  on  these  circuits. 

The  circuit  diagram  of  this  device  is  shown  in  Fig. 
3b.  When  the  voltage  relay  operates  it  trips  the  switch 
on  which  the  “selector”  is  setting.  If  the  trouble  is  on 
the  feeder  the  voltage  relay  opens  its  contacts  with  the 
opening  of  the  circuit  breaker,  and  the  selector  does 
not  move  on  to  the  next  switch  segment,  but  locks  out 
the  one  in  trouble.  If,  however,  the  relay  does  not  open 
its  contacts  after  a  certain  time  delay  the  selector  makes 
contact  with  the  next  switch’s  trip  circuit. 

Thus,  there  is  a  possibility  of  a  brief  interruption  to 
an  unfaulted  feeder.  This  may  be  undesirable  if  the 
feeder  carries  important  load,  and  in  this  case  arrange¬ 
ments  may  be  made  to  trip  the  preferred  feeder  last. 

These  selectors  have  been  in  operation  on  several 
6,6C)0-volt  systems  for  a  number  of  years  and  have  gen¬ 
erally  given  satisfactory  service. 

Zero  sequence  current  transformers  for 
lightly  loaded  lines 

The  most  recent  development  in  ground  protection 
consists  of  a  special  three-winding  transformer  (Fig. 
4a).  The  primaries  are  so  arranged  that  flux  is  produced 
in  the  core  only  when  there  is  a  residual  component  in 
the  line  current.  No  secondary  current  flows  for  any 
amount  of  single-phase  or  three-phase  load.  Conse- 
(luently,  the  ratio  can  he  made  unity  or  less,  and  the  one 
secondary  can  be  designed  to  carry  current  only  mo¬ 
mentarily.  The  primary,  however,  must  carry  full  line 
current.  This  current  transformer  is  installed  in  the 
feeder  to  be  protected  and  will  operate  the  low-energy 
relay  only  for  trouble  on  that  particular  feeder.  This 
equipment  can  be  set  to  operate  for  ground  currents  as 
low  as  ^  amp.  The  transformer  can  also  be  designed 
to  saturate  at  comparatively  light  currents  and  thereby 
protect  the  relay  from  excessive  current  in  event  of  a 
solid  ground  on  the  substation  bus.  This  also  allows 
time  for  fuses  on  transformers  to  clear  if  sufficient  cur¬ 
rent  is  available. 

The  zero  sequence  current  transformer  in  its  present 
state  of  development  is  limited  in  application  to  lines 
of  comparatively  light  loading,  about  100  amp.,  and  to 
the  lower  voltages,  not  higher  than  13,5(X).  Beyond 
these  limits  the  equipment  is  likely  to  be  heavy  and 
expensive.  It  is  particularly  well  adapted  for  applica¬ 
tion  on  2,300,  4,0()0  and  6,6(X)-volt  rural  feeders. 

From  the  foregoing  it  is  concluded  that  the  subject 
presents  much  variety  and  that  the  solution  of  any  one 
problem  involves  the  balancing  of  several  variables  to 
"htain  the  best  service  comparahle  with  the  investment 
required. 


Contactor  Sisnals 
When  Breaker  Opens 

By  H.  B.  TAVERNER 

C ommomvealth  Edison  Company,  Chicago 

In  some  applications  of  remotely  controlled  automatic¬ 
opening  switches  it  is  desirable  that  an  alarm  or  other 
signal  impulse  be  given  when  the  switch  opens,  but  not 
when  it  closes.  A  simple  mechanical  device  to  perform 
this  function  is  in  use  in  the  unattended  railway  and 
distribution  substations  of  the  Commonwealth  Edison 
Company.  The  device  is  positive,  since  it  is  extremely 
simple  and  does  not  depend  on  springs  or  gravity  for  its 
operation.  As  may  be  seen  from  the  illustration,  the 
contactor  consists  of  two  moving  parts  mounted  on  an 
insulating  board.  The  horseshoe-shaped  piece  is  of  brass 
and  is  pivoted  at  its  center.  Within  the  arms  of  the 
horseshoe  projects  one  end  of  the  other  movable  piece, 
which  is  pivoted  at  the  other  end  and  which  is  of  brass 
and  fiber  as  shown.  The  one  end  of  this  piece  is  con¬ 
nected  by  a  flat  strip  of  insulating  material  to  the  breaker 
mechanism,  which,  in  its  downward  stroke  of  opening, 
moves  down  the  end  of  the  single  arm  which  strikes  the 


lower  arm  of  the  horseshoe  and  establishes  the  single¬ 
circuit  contact.  This  contact  lasts  only  for  a  portion 
of  the  switch  stroke  because  as  the  stroke  continues  the 
lower  yoke  arm  slides  off  the  brass  and  onto  the  fiber 
of  the  single  arm.  Then  when  the  switch  is  closed  the 
single  arm  is  pulled  up,  striking  the  upper  arm  of  the 
yoke  and  lifting  it  back  to  its  original  position.  No 
signal  contact  is  made  on  the  upw'ard  stroke,  since  it  is 
the  fiber  surface  of  the  single  arm  that  strikes  the  upper 
arm  of  the  yoke. 
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Handling  Power  Supply  Under 


Local  company  saves  $100,000  per 
year  by  purchasing  from  affiliate. 
Steam  plant  held  in  reserve  and  local 
hydros  utilized  effectively. 


By  H.  S.  KNOWLTON 

AN  INTERESTING  series  of  problems  in  power 
supply  at  Springfield,  Mass.,  has  recently  been 
JL  solved  by  turning  to  purchased  energy  instead  of 
building  a  new  steam  plant  there.  Five  years  ago  the 
United  Electric  Light  Company,  which  serves  that 
city,  became  affiliated  with  the  Western  Massachusetts 
Companies,  comprising  a  group  of  operating  utilities 
serving  the  middle  Connecticut  Valley  area  between  and 
including  Greenfield  and  Springfield,  with  the  Turners 
Falls  Power  &  Electric  Company  as  the  major  source 
of  hydro-electric  supply.  In  the  new  arrangement  the 
identities  of  the  several  corporations  were  preserved  by 
the  parent  organization.  The  engineering  and  operating 
problems,  while  centrally  directed,  have  been  attacked 
from  the  beginning  on  the  basis  of  seeking  solutions  of 
maximum  advantage  to  the  individual  properties  of  the 
set-up.  The  treatment  of  the  United  company’s  power 
facilities  during  the  past  half  decade  reveals  the  benefits 
of  interconnection  under  the  prevailing  conditions. 

Factors  influencing  action 
dated  back  to  1928 

Five  years  ago  the  United  company  found  it  neces¬ 
sary  to  plan  for  generating  capacity  created  by  the  then 
rapid  and  regular  growth  of  its  business  in  excess  of 
the  possibilities  of  expansion  at  its  State  Street  steam 
])lant,  on  the  east  side  of  the  Connecticut  River  in 
Si)ringfield.  Looking  forward  to  this  necessity,  that 
coni])any  made  careful  engineering  studies  during  the 
latter  part  of  1926  and  in  1927  and  employed  an  outside 
consultant  to  assist  in  arriving  at  a  definite  and  proper 
policy  to  pursue  from  year  to  year  in  the  development 
of  its  generating  plant  capacity.  It  was  the  conclusion 
from  these  studies  and  the  recommendation  of  the  engi¬ 
neers  who  made  them  that  the  company  should  have  a 
site  suitable  for  a  large  steam  plant  development  and 
high-tension  substation,  with  adequate  rail  facilities  and 
condensing  water  supply.  Provision  was  made  for 
these  requirements  by  the  purchase  of  a  large  tract  of 
land  across  the  river  in  West  Springfield  and  the  con¬ 
struction  of  a  v^0,000-kw.  high-tension  substation  at  that 
point. 

A  simple  method  of  solving  the  problem  of  supplying 
increased  generating  capacity  would  have  been  forthwith 
to  begin  the  construction  of  a  new  generating  station  at 
West  Springfield.  Before  adopting  such  a  program, 
however,  it  was  tiecessary  to  give  due  weight  to  the 
fact  that  the  existing  station  at  State  Street  was  a  serv¬ 
iceable  unit  and  that  it  could  not  be  abandoned.  What 


was  needed  was  not  a  substitute  for  State  Street,  but  a 
supplement  to  it.  Furthermore,  any  new  station  must 
be  laid  out  in  such  a  manner  as  to  permit  it  eventually 
to  become  the  primary  source  of  electrical  energy  to  the 
company. 

This  meant  that  the  installation  of  a  single  generating 
unit  in  a  station  designed  for  eventually  larger  service 
would  call  for  an  investment  which  must  result  in  imme¬ 
diate  high  operating  costs.  Construction  of  the  first 
unit  at  West  Springfield  adequate  to  supplement  the 
State  Street  station  would  have  involved  an  initial  in¬ 
vestment  of  more  than  $3,500,000.  Analysis  showed 
that  until  such  time  as  the  requirements  of  the  company 
beyond  the  capacity  of  State  Street  exceed  50.000,000 
kw.-hr.  a  year,  the  cost  of  energy  developed  by  steam 
at  West  Springfield  would  unquestionably  exceed  2 
cents  per  kilowatt-hour.  This  cost  was  so  high  that  the 
installation  of  a  single  unit  at  West  Springfield  was 
justifiable  only  if  no  other  adequate  source  of  supply 


Horn  man 


Major  interconnections  involved  in  supply  of  energy 
to  Springfield  district 

The  United  company’s  system  lies  In  general  between 
West  Springfield,  East  Springfield  and  Chicopee,  Ill.,  it.s 
generating  stations  being  connected  with  the  transmis¬ 
sion  lines  through  these  points  via  local  lower  voltage 
cables  and  appropriate  transformers. 
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Changing  Conditions 


could  be  found.  It  was  seen  that  if  the  United  company 
could  obtain  temporary  relief  until  such  time  as  its  re- 
(luirements  demanded  at  West  Springfield  a  generating 
station  large  enough  to  allow  economical  operation  a 
substantial  saving  in  capital  and  operating  expenses 
could  be  made. 

In  1928  the  United  company’s  total  generating  capac¬ 
ity  was  61,925  kva.  The  company  operated  three  gen¬ 
erating  plants.  Its  steam  station  at  State  Street 
contained  twelve  692-hp.  boilers  burning  bituminous  coal 
and  delivering  steam  at  225  lb.  and  150  deg.  F.  super¬ 
heat  to  four  turbo-generators,  two  being  rated  at  5,000 
kva.  each,  one  at  20,000  and  one  at  25,000  kva.  At 
Indian  Orchard  there  were  four  waterwheel  units,  in¬ 
cluding  two  750  kva.,  one  1,875  kva.  and  one  2,750  kva., 
and  at  Birchem  Bend  two  400-kva.  units  driven  by 
waterwheels.  The  1928  peak  was  39,600  kw.*  The 
total  energy  generated  and  purchased  during  that  year 
was  110,779,500  kw^-hr.,  of  which  54,561,000  kw.-hr. 
was  supplied  by  the  Turners  Falls  company  at  an  aver¬ 
age  i)rice  of  8.66  mills.  State  Street  generated  37,083,- 
200  kw.-hr.  As  the  load  was  growing,  and  assuming 
the  largest  unit  at  State  Street  is  down,  additional 
capacity  was  indicated  as  essential  in  the  comparatively 
near  future.  Coal  consumption  at  State  Street  in  1928 
was  about  2.3  lb.  per  kilowatt-hour,  the  average  price 
per  ton  being  $6.19. 

Market  found  for  additional  hydro  energy 

For  two  or  three  years  prior  to  1928  the  Turners 
I'alls  company  had  been  negotiating  with  the  city  of 
.'Springfield  in  an  endeavor  to  supply  a  market  to  the 
city  for  the  electrical  energy  which  could  be  developed 
at  Cobble  Mountain  on  the  Westfield  Little  River  from 
the  water  supply  system  of  Springfield.  This  power 
development  was  necessary  from  the  city’s  standpoint 
in  order  to  supply  income  to  the  city  to  carry  the  invest¬ 
ment  in  the  water-supply  system  enlargement  as  recom¬ 
mended  by  the  city’s  engineers  and  approved  by  the 
water  commissioners.  Springfield  and  vicinity  offered 
the  only  immediate  market  for  this  power.  The  trans¬ 
mission  lines  of  the  Turners  Falls  company  afforded  a 
suitable  means  for  bringing  this  power  into  Springfield, 
and  it  appeared  that  with  these  circuits  available  it 
Would  be  economically  unsound  and  a  duplication  of 
investment  for  the  United  company  to  build  other  trans¬ 
mission  lines  for  the  same  purpose. 

In  all  of  these  negotiations  it  was  clearly  understood 
between  the  Turners  Falls  and  United  companies  that 
tbe  latter,  being  a  large  property  owner  in  Springfield 
and  interested  from  many  standpoints  in  the  financial 
Wi  lfare  of  the  city,  would  do  all  it  reasonably  could  to 
siijiply  a  market  for  Cobble  Mountain  pow'er.  This 
roult,  it  appeared,  could  be  effected  by  the  United  pur- 
cb.asing  from  the  Turners  Falls  company  whatever 

Xote  that  the  total  generating  capacity  itith  largest  unit  out  of 
Si-iTice  zvas  36,925  kva. 


When  a  company  has  an  investment  in  an 
existing  system  how  will  It  most  economically 
handle  its  problems  of  power  supply  as  de¬ 
mands  change?  In  other  words,  how  will  it 
keep  its  combined  fixed  and  operating  charges 
per  kilowatt-hour  fed  into  the  system  at  a 
minimum?  Of  course,  the  answer  depends  on 
the  system  and  the  conditions  surrounding  it, 
but  at  least  some  Interesting  lessons  in  eco¬ 
nomic  analysis  can  be  learned  from  studying 
specific  cases. 

Here  is  the  story  of  why  the  United  Electric 
company  of  Springfield,  Mass.,  went  to  pur¬ 
chased  power  exclusively,  although  it  has 
61 ,925  kva.  in  generating  capacity  and  consid¬ 
ered  a  new  steam  generating  station.  It  rep¬ 
resents  the  company’s  reasons  for  the  pro¬ 
cedure  followed  with  its  own  economic  com¬ 
parisons  of  results. 

The  treatment  of  the  power  supply  problems 
was  presented  before  the  Massachusetts  De¬ 
partment  of  Public  Utilities  by  W.  Rodman 
Peabody,  vice-president  of  the  Western  Massa¬ 
chusetts  Companies,  in  setting  forth  the  ad¬ 
vantages  of  various  power  arguments  between 
the  Turners  Falls  Power  &  Electric  Company 
and  the  United  Company  as  analyzed  by  F.  L. 
Hunt,  director  of  economies  and  engineering 
for  the  Western  organization. 

energy  from  Cobble  Mountain  was  in  excess  of  the  re¬ 
quirements  of  the  Turners  Falls  company.  This  made 
it  possible  for  the  Turners  Falls  company  to  take  the 
entire  output  of  Cobble  Mountain  in  a  manner  which 
will  produce  a  maximum  of  income  possible  to  the  city. 
An  arrangement  was  therefore  seen  to  be  essential  which 
would  allow'  a  fair  return  to  the  three  interests  involved 
— the  Turners  Falls  and  United  electric  companies  and 
the  city  of  Springfield. 

The  United  company  in  1928  required  additional  ca¬ 
pacity  before  it  would  be  possible  to  obtain  any  power 
from  Cobble  Mountain.  If  it  proceeded  at  that  time 
with  the  construction  of  a  new'  generating  plant  in  West 
Springfield  it  would  eliminate  the  possibility  of  the  com¬ 
pany’s  allowing  any  capacity  value  to  Cobble  Mountain 
power  and  would  materially  reduce  the  price  per  kilo¬ 
watt-hour  that  the  United  could  otherwise  afford  to  pay 
for  such  power.  Through  its  interconnections  with  New 
England  Power,  Hartford  and  other  systems  (see  the 
accompanying  illustration)  the  Turners  Falls  company 
was  able,  without  enlarging  its  steam  plant  at  Hampden 
(on  the  Connecticut  River  about  4  miles  above  Spring- 
field)  to  supply  the  United  company  with  its  require¬ 
ments  above  what  could  be  economically  provided  from 
State  Street,  at  a  price  considerably  under  the  cost  of 
obtaining  this  power  by  installing  a  new  unit  in  West 
Springfield. 

In  order  to  postpone  this  large  financial  investment 
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in  West  Springfield  and  secure  the  remaining  valuable 
use  of  the  State  Street  generators,  at  the  same  time 
maintaining  the  United  company  in  a  position  to  utilize 
a  substantial  portion  of  the  Cobble  Mountain  power,  it 
was  recommended  that  an  agreement  be  made  for  the 
Turners  Falls  company  to  supply  the  United  with  a 
block  of  firm  power  to  the  amount  of  12,000  kw.  capac¬ 
ity.  The  arrangement  was,  briefly,  as  follows: 

'rurners  Falls  company  keeps  available  12,000  kw.  for  United’s 
use. 

The  United  Company  promised  to  take  from  the  Turners 
Falls  company  at  least  20,000,000  kw.-hr.  per  year,  paying  for 
the  service  $16  per  kilowatt  of  demand  per  year  ($1,333  per 
kilowatt  per  month),  plus  7  mills  per  kilowatt-hour  for  the  first 
20,(X)0,000  taken  per  year,  plus  5  mills  per  kilowatt-hour  for  all 
excess  energy. 

The  minimum  payment  for  capacity  service  in  this  arrange¬ 
ment  was  for  10,0(X)  kw.  of  demand  each  month. 

Besides  the  20,000,000  kw.-hr.  minimum  specified,  the  United 
company  agreed  to  take  additional  energy  to  as  great  an  extent 
as  was  reasonably  possible  when  these  additional  kilowatt-hours 
were  l)eing  produced  by  water  by  the  Turners  Falls  company. 

The  United  company  agreed  to  supply  the  Turners  Falls 
company  with  steam-generated  electricity  during  hours  when  it 
had  spare  capacity  available  at  its  steam  plant  and  when  Tur¬ 
ners  Falls  had  use  for  such  energy.  For  such  surplus  steam¬ 
generated  energy  the  Turners  Falls  company  agreed  to  pay  the 
United  6  mills  per  kilowatt-hour. 

In  addition  to  the  base  rates  per  kilowatt-hour  each  company 
agreed  to  pay  the  other  an  additional  rate  due  to  coal  cost  above 
$8  i)er  gross  ton  at  State  Street.  This  rate  was  $0.0000125  for 
each  cent  by  which  the  weighted  average  cost  exceeded  $8. 

This  agreement,  which  was  made  in  April,  1928,  was  subject 
to  cancellation  on  equitable  terms,  by  either  party  upon  30 
days’  notice  to  the  other.  Under  it.  energy  interchanged  be¬ 
tween  the  two  companies  at  West  Springfield  substation  was 
metered  at  66  kv.,  and  that  interchanged  at  Indian  Orchard  sta¬ 
tion  at  13  kv. 

Power  situation  in  1929 

In  May,  1929,  the  results  of  a  further  study  of  the 
United  company’s  generating  requirements  for  the  next 
five  years  were  taken  up  by  the  two  companies.  As  the 
load  of  the  United  was  then  greater  than  could  be  car¬ 
ried  on  its  generating  stations  with  its  largest  unit 
(25,000  kva.)  out  of  service,  it  appeared  that  the  proper 
protection  of  service  in  the  Springfield  area  demanded 
that  the  United  company  either  increase  the  generating 
capacity  of  State  Street  or  purchase  firm  capacity  from 
some  other  company. 

As  it  was  impractical  to  increase  the  capacity  of  State 
Street,  and  as  a  new  station  at  West  Springfield  would 
require  an  outlay  of  between  $3,500,000  and  $4,000,000, 
making  the  cost  of  power  high  until  the  load  on  the  new 
plant  increased  over  perhaps  five  years,  the  purchase  of 
20,000  kw.  of  firm  power  from  Turners  Falls  was  fa¬ 
vorably  considered.  Turners  Falls  offered  to  sell  this 
energy  at  the  same  price  prevailing  in  its  bulk  delivery 
to  the  Pittsfield  Electric  Company,  another  retailing 
subsidiary.  This  meant  a  substantial  saving  to  United 
over  operating  an  underloaded  steam  plant  at  West 
Springfield.  With  the  additional  capacity  soon  to  be 
available  from  the  development  of  hydro-electric  power 
at  Cobble  Mountain  (a  23,000-kw.  plant  under  330-ft. 
head),  and  from  available  interconnections  with  the  New 
England  Power  Company  and  other  systems  including 
the  {participants  in  the  (Connecticut  Valley  Power  Ex¬ 
change,  the  requirements  of  the  United  company  up  to 
20.()(X)  kw.  would  be  safeguarded  thereby  for  a  five- 
year  period. 


A  20,000-kw.  firm  power  agreement  was  there¬ 
fore  made  providing  for  a  service  charge  of  $1,333  per 
kilowatt  per  month  for  the  first  10,000  kw.  of  demand 
and  $1.25  per  kilowatt  per  month  for  all  excess  demand. 
The  base  rate  was  7.5  mills  per  kilowatt-hour  for  the 
first  45,000,000  delivered  in  any  calendar  year  and  5 
mills  per  kilowatt-hour  for  excess  energy.  The  mini¬ 
mum  payment  for  capacity  was  for  15,000  kw.  of  de¬ 
mand  each  month.  The  United  comipany  agreed  to  take 
and  pay  for  during  each  year  a  number  of  kilowatt- 
hours  of  energy  equal  to  3,000  times  the  average  of  the 
monthly  capacities  paid  for  during  such  period  (equal 
to  250  hours’  use  of  the  capacity  paid  for  each  month). 
The  same  coal  clause  adjustment  was  used  as  before, 
with  respect  to  energy  taken  by  United  from  Turners 
Falls.  For  surplus  steam  power  taken  from  the  United, 
Turners  Falls  agreed  to  pay  fuel  cost  plus  15  per  cent. 
The  agreement  was  subject  to  cancellation  on  30  days’ 
notice  by  either  party. 

In  the  calendar  year  1929  the  United  purchased  50,- 
052,000  kw.-hr.  from  Turners  Falls  at  an  average  price 
of  11.7  mills;  the  United  system  peak  was  40,000  kw. 
and  State  Street  generated  76,309,200  kw.-hr.  In  1930, 
78,240,000  kw.-hr.  was  bought  from  Turners  Falls,  the 
average  price  being  12.5  mills  and  the  system  peak 
37,800  kw. 

Effect  of  improved  tie-in  with  New  England 
Power  Company 

In  December,  1930,  the  Turners  Falls  company  made 
a  contract  with  the  New  England  Power  Company  for 
the  delivery  by  the  New  England  company  of  energy 
at  the  Cabot  switching  station*  up  to  10,(XX)  kw.  at  110 
kv..  three  phase,  for  the  ten  years  beginning  January  1, 
1931.  The  price  of  this  energy  and  the  coal  clause 
charge  were  higher  than  those  governing  the  charges 
applying  to  electricity  furnished  by  Turners  Falls  to  the 
United  company  under  the  May,  1929,  agreement.  Since 
an  increasing  amount  of  the  energy  purchased  from  the 
New  England  company  under  this  contract  would  neces¬ 
sarily  go  to  the  United  company,  an  adjustment  in  the 
price  paid  by  the  United  company  to  Turners  Falls  was 
in  order.  This  situation  was  further  affected  by  the  fact 
that  the  Turners  Falls  company  had  agreed  to  build  a 
66/110-kv.  transmission  line  from  the  substation  in 
Chicopee  to  the  Springfield  city  line  near  the  United 
Electric  Light  Company’s  East  Springfield  substation 
and  to  supply  the  full  requirements  of  the  United  com¬ 
pany  either  at  East  Springfield  or  West  Springfield  in 
the  future,  thereby  giving  the  whole  Springfield  distribu¬ 
tion  system  complete  duplicate  sources  of  supply. 

This  provision  for  the  entrance  of  adequate  energy 
in  bulk  from  either  or  both  of  the  two  electrical  gate¬ 
ways  marked  a  notable  forward  step  in  the  power  supply 
of  the  Springfield  area.  Taken  in  conjunction  with  the 
interconnected  facilities  of  the  Connecticut  Valley  Power 
E.xchange  within  its  own  set-up  and  with  outside  sys¬ 
tems  in  New  England  and  New  York  state  further  tied 
into  a  vast  regional  network  of  transmission  lines  and 
generating  plants,  this  provision  led  to  a  reliance  in 
Springfield  upon  transmitted  power  not  previously  at¬ 
tempted  in  that  locality  as  a  settled  policy.  This  made 
it  possible  to  shut  down  State  Street  station  for  months 

♦See  Electrical  World,  December  31.  1932,  for  description 
of  this  installation. 
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at  a  time,  utilizing  it  as  a  reserve  source  of  power  when 
required,  putting  off  steam  plant  construction  at  West 
Springfield  and  taking  advantage  of  load,  water  and 
fuel-burning  plant  conditions  for  the  benefit  of  the 
United  company  and  interconnected  utilities. 

A  new  agreement  was  made  effective  between  the 
United  and  Turners  Falls  companies  on  January  1, 
1931,  superseding  the  previous  arrangement.  The  charge 
for  electrical  energy  embodied  in  this  agreement  was 
consistent  with  that  in  the  contract  referred  to  between 
the  Turners  Falls  and  New  England  Power  companies, 
two  entirely  independent  interests.  The  specific  arrange¬ 
ment  was : 

Turners  Falls  is  to  keep  available  for  the  use  of  the  United 
company  at  its  66/110-kv.  substation  at  West  Springfield  and/or 
at  the  Chicopee-Springfield  city  line,  near  the  Chicopee  River 
in  the  East  Springfield  district,  30,000  kw.  of  capacity.  The 
United  company  is  to  pay  the  Turners  Falls  company  a  demand 
charge  of  $1.50  per  kilowatt  per  month  and  a  base  rate  of  7 
mills  per  kilowatt-hour  for  energy.  The  minimum  payment  for 
the  service  charge  was  for  15,CKW  kw.  of  demand  each  month, 
and  the  annual  taking  of  energy  guaranteed  is  to  be  obtained  as 


Table  I — Comparison  of  Steam  and  Purchased 
Energy  Costs 


Year  1931  Station  Operating  Cost 

Produced  by  St  earn . 22,456,273  kw.-hr.  $411,652  (I.83cent8) 

Purchase  Cost 

Purchased  (all  sources) . 76,635,895  kw.-hr.  $968,438  (1.26  cents) 


Total . 99,092, 1 68  kw.-hr.  $1,380,090  (1.38  cents) 

Year  Ended  June  30,  1933 

Produced  by  steam . None.  Station  operating  cost .  $104,522 

Purchased  (all  sources). ...  84,608,940  kw.-hr.  Cost .  $1,072,842 

(1.27  c.) 


Cost  of  purchasing  14,483,228  kw.-hr.  to  make  up  comparative 

figure .  $1,177,364 

101,382 


Total  cost  of  purchasing  99,092, 168  kw.-hr.  plus  station  cost .  $1,278,746 

Saving  over  1931  cost .  $101,344 


Table  II — Cost  of  Operating  State  Street  Plant 
at  Reduced  Outputs 
Rating  of  Generating  Units,  55,000  Kva. 


January,  1932  March,  1932 
(Cents  Omitted) 


Kilowatt-hours  generated . 

Steam  Plant  Expense 

2,490,000 

1.515,000 

Superintendence . 

$1,718 

$2,003 

Operating  labor . 

8,033 

9,551 

Boiler  fuel . 

12,466 

8,986 

Station  supplies,  etc . 

Maintenance 

1,243 

985 

Station  structures . 

1,070 

1,381 

Boiler  plant  equipment . '. . 

3,975 

4,656 

Turbo-generating  units . 

127 

280 

Electric  generating  equipment . 

0 

0 

Accessory  electrical  equipment . 

965 

1,201 

Miscellaneous  power  plant  equipment . 

69 

70 

Operating  expenses . 

$29,670 

$29,117 

Per  kw.-hr.,  cents . 

1.19 

1.92 

Municipal  and  state  taxes . 

$8,487 

$8,487 

Depreciation  per  federal  rates . 

9,607 

9,607 

In.surance . 

521 

521 

Administration . 

5,108 

5,203 

Return  on  investment  at  6.  42  percent . 

19,280 

19,280 

Total  overhead . 

$43,004 

$43,100 

Total  cost  of  production . 

$72,674 

$72,217 

Average  cost  per  kw.-hr.,  cents . 

. 2.92 

4.76 

in  the  20,000-kw.  firm  power  agreement,  but  monthly  “demands” 
and  “demand  paid  for”  are  specified  instead  of  the  term  “ca¬ 
pacity”  paid  for  and  used.  The  coal  adjustment  is  on  the  base 
of  $7  per  long  ton  instead  of  $8.  Surplus  steam  power  is  avail¬ 
able  to  the  Turners  Falls  company  at  fuel  cost  plus  15  per  cent. 

Cancellation  on  30  days’  notice  is  provided. 

Energy  interchanged  between  United  and  Turners  Falls  at 
West  Springfield  and  East  Springfield  is  metered  in  the  United’s 
substations  at  66  kv.  or  110  kv.  at  the  option  of  the  Turners 
Falls  company,  and  at  Indian  Orchard  at  13  kv. 

In  1931  the  United  company  purchased  76,634,000 
kw.-hr.  from  Turners  Falls  at  12.64  mills  (system  peak 
28,900  kw.)  and  in  1932,  82,950,999  kw.-hr.  at  about 
12.6  mills  (peak  of  system,  28,400  kw.).  Cobble  Moun¬ 
tain  development  went  on  the  line  in  November,  1932, 
feeding  into  the  Turners  Falls  company’s  system. 

$100,000  Savings  Effected  by  United  Company 
by  purchasing  energy 

The  savings  effected  by  the  United  company  by  dis¬ 
continuing  the  regular  use  of  its  State  Street  station* 
and  purchasing  such  energy  as  was  formerly  generated 
by  steam  slightly  exceed  $100,000  per  year.  Since  the 
requirements  of  the  company  are  different  from  year  to 
year,  the  engineering  organization  has  no  exact  com¬ 
parison  of  operation  with  State  Street  running  and  shut 
down,  but  the  figures  in  Table  I  indicate  the  company’s 
best  estimate  of  the  savings  which  have  occurred. 

These  figures  show’  the  operating  cost  for  the  calendar 
year  1931  of  steam  production  plus  purchased  power,  as 
compared  with  the  operating  costs  of  purchased  power 
during  the  year  ended  June  30,  1933.  The  fixed  charges 
making  up  the  total  cost  of  steam-produced  power  were 
substantially  the  same  through  these  two  periods  and 
are  therefore  omitted  from  the  comparison. 

The  calendar  year  1931  is  the  latest  twelve-month 
period  in  which  the  steam  plant  w’as  operating  each 
month,  before  curtailment  of  operations  with  a  view 
to  eventual  shutting  down  had  begun.  The  year  ended 
June  30,  1933,  is  the  earliest  twelve-month  period  of 
operation  after  the  plant  had  been  shut  down  and  the 
operating  arrangement  completely  changed  over  to  the 
shut-down  condition. 

Total  power  purchasjed  in  the  second  period  was  less 
than  that  purchased  an.d  produced  in  the  first  period  by 
14,483,228  kw.-hr.,  but  the  company  has  added  to  the 
cost  in  the  second  period  the  cost  which  would  have 
been  incurred  by  purchasing  this  additional  amount  if 
it  had  been  required  in  that  year,  in  order  to  get  as  close 
a  comparison  as  possible  between  the  two  plans. 

Cost  of  the  additional  energy  (14,483,228  kw.-hr.) 
added  to  the  actual  kilowatt-hours  of  the  second  period 
for  comparative  purposes  is  put  in  at  7  mills  per  kilo¬ 
watt-hour,  which  is  the  energy  charge  in  the  contract 
and  is  the  correct  figure,  because  under  the  diminishing 
load  conditions  which  have  occurred  since  1929  the 
demand  actually  paid  for  at  any  time  is  that  which  has 
been  established  earlier  in  the  contract,  and  this  would 
not  have  been  increased  if  the  14,000,000  (plus)  addi¬ 
tional  kilowatt-hours  had  been  purchased.  The  savings 
indicated  $101,344. 


*An  example  of  the  relatively  high  cost  of  generating  elec¬ 
tricity  in  a  steam  plant  operated  at  a  reduced  rating  in  relation 
to  its  capacity  is  afforded  in  the  records  of  State  Street  station 
in  the  months  of  January  and  March,  1932.  The  plant  invest- 
fnent  was  $3,604,846,  and  the  company  has  computed  its  over-all 
costs  in  these  two  months  as  shown  in  Table  II. 
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Preventing  Short  Circuits  at  Suspension  Towers 


By  FRED  D.  RHODES 

Groton,  N.  Y. 

IN  LOCATING  electric  transmission  line  towers  in 
rough  or  rolling  country  it  is  frequently  necessary 
to  select  sites  which  do  not  permit  the  use  of  a 
standard  suspension  tower.  At  these  locations  the  ratio 
of  wind  load  to  vertical  load  is  so  large  that  the  wind 
would  swing  a  suspension  string  near  enough  to  the 
supporting  crossarm  to  permit  the  conductor  to  short 
circuit. 

In  cases  where  the  ratio  is  not  too  large  “hangers,” 
or  “drop|)ers,”  may  be  used  to  provide  satisfactory 
clearance  between  the  conductor  and  the  crossarm.  This 
method  involves  an  increase  in  the  vertical  spacing  of 
the  crossarms  and  in  the  height  of  the  tower.  In  cases 
where  the  ratio  is  more  critical  some  engineers  increase 
the  tower  height  and  use  counterweights  to  restrict  the 
movement  of  the  conductor  to  satisfactory  limits.  Other 
engineers,  who  object  to  the  use  of  counterweights, 
use  dead-end  construction,  which  is  necessarily  much 
heavier  and  more  expensive  than  construction  of  the 
suspension  type. 

Those  who  have  encountered  these  conditions  may  be 
interested  to  learn  of  a  device,  designated  as  a  “suspen¬ 
sion  stabilizer,”  recently  developed  to  meet  these  condi¬ 
tions.  This  device,*  applied  to  a  suspension  tower  of 
minimum  height,  will  restrict  the  lateral  and  vertical 
movement  of  the  conductor  and  provide  satisfactory 
clearance  between  it  and  the  supporting  structure. 
Paradoxical  as  it  may  seem,  the  device  utilizes  the  longi¬ 
tudinal  tension  in  the  cable  to  restrict  movement  of  the 
cable  in  any  direction  perpendicular  to  that  of  the 
longitudinal  tension  in  the  cable. 

The  accompanying  sketches  illustrate  three  types  of 

*Patcnt  No.  1,917.600. 

Fig.  2 — Normal  and  deflected  positions  of 
one  stabilizer  assembly 

These  refer  to  application  A  in  Fig.  1  ;  x,  y  and  z  are  suspension 
strings  of  insulators  attached  to  crossarms  above  and  below 
conductor ;  C,  and  C»  are  heavy  strain  clamps  ;  Li  and  Lt  are  links 
or  mechanical  connectors  attached  to  clamps.  The  conductor  Is 
continuous  through  the  clamps  and  has  little  or  no  longitudinal 
stress  between  them.  For  details  of  construction  see  Fig.  3. 


the  Stabilizer.  As  the  assembly  in  Fig.  2  is  deflected 
by  wind  the  strain  clamps  ci  and  Co  are  drawn  slightly 
toward  each  other  and  a  little  of  the  “slack”  is  taken 
out  of  the  cables  of  the  adjacent  spans,  but  the  increase 
in  longitudinal  tension  is  negligible  in  amount.  The 
action  of  the  stabilizer  is  resilient.  The  stresses  in  the 
members  and  the  reactions  at  the  supports  increase  and 
decrease  gradually.  This  action  relieves  the  tower  from 
the  shock  of  suddenly  applied  loads.  The  stabilizer  will 
also  serve  in  cases  where  the  vertical  reaction  from  the 
cables  is  subject  to  reversal  in  direction. 

Some  engineers  of  long  experience  in  the  design  and 
operation  of  electric  transmission  lines  believe  that  the 
stabilizer  will  minimize  the  effects  of  “dancing”  cables 
and  reduce  the  tendency  to  breaks  caused  by  repeated 
bending  of  the  cable  while  it  is  also  under  longitudinal 
stress,  and  that  the  waves  originating  in  one  span  would 
be  dampened  by  the  stabilizer  and  prevented  from  setting 
up  waves  in  spans  beyond  the  stabilizer.  Such  effect 
should  have  considerable  commercial  value  by  reason  of 
reduced  outages  and  repairs. 

In  common  lines  of  132  kv.  having  maximum  cable 
tension  up  to  8,000  lb.  suspension  strings  x  and  y  (Fig. 
2)  may  be  replaced  by  a  single  suspension  string  by 
usinc  an  additional  pair  of  links  assembled  as  in  Fig.  5. 
The  length  of  the  link  should  be  from  one-quarter  to 
one-half  the  vertical  distance  between  crossarms  or  other 
supports ;  within  these  limits  will  be  found  a  length 
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Fig.  3 — Some  details  of  stabilizer  assembly 


Fig.  4 — Two  assemblies  of  stabilizer  for  special  purposes 
See  applications  in  positions  B  and  C,  Fig.  1. 


Normal  Posi+'on  Deflected  Position 

Fig.  5 — Alternative  arrangement  permitting 
one  less  insulator  string 

Permissible  on  common  lines  of  132  kv.  where  the  max¬ 
imum  cable  tension  does  not  exceed  8,000  lb. 

which  will  satisfactorily  limit  the  amount  of  side  sway 
and  the  amount  of  “slack”  taken  out  of  the  cables. 

The  stresses  in  the  various  members  of  the  stabilizer 
and  the  reactions  at  the  supports  may  be  readily  deter¬ 
mined  from  a  graph  in  which  the  ordinates  are  factors 
of  longitudinal  tension  and  the  abscissas  are  the  “angles 
of  departure”  of  the  link.  In  making  the  graph  various 
positions  of  equilibrium  are  first  assumed,  and  then  the 
forces  incident  thereto  are  determined,  factored  and 
plotted. 

The  vertical  reactions  at  the  middle  crossarms  are  in 
both  directions  and  are  within  limits  which  can  be  satis¬ 


factorily  met  by  using  heavier  crossarms.  With  the 
exception  of  the  crossarms,  the  tower  and  its  founda¬ 
tions  would  be  of  standard  suspension  type,  as  “torque” 
and  “overturn”  are  practically  unchanged  in  amount. 

A  standard  suspension  tower  equipped  with  stabilizers 
may  be  advantageously  used  at  points  in  the  line  where 
the  ratio  of  wind  load  to  vertical  load  is  so  large  as 
otherwise  to  require  dead-end  construction.  The  conse¬ 
quent  saving  in  the  cost  of  construction  per  location 
would  amount  to  from  $500  to  $750  in  two-circuit,  three- 
phase,  132-kv.  lines,  with  maximum  cable  tension  at 
4,200  to  8,000  lb.  and  spans  of  700  to  1,000  ft.,  respec¬ 
tively,  and  at  angle  turns  of  about  4  to  14  deg.,  the 
stabilizer  applied  to  a  strain  tower  would  cost  about 
$100  to  $200  less  than  a  strain  tower  with  dead-end 
attachments. 

The  office  of  one  Public  Service  Commission  has 
stated  that  it  would  approve  the  use  of  suspension  tow¬ 
ers  adapted  with  suspension  stabilizers  as  an  alternate 
for  the  dead-end  construction  heretofore  required  by 
it  at  railway  crossings.  In  this  jurisdiction  the  saving 
in  cost  effected  by  such  substitution  would  amount  to 
from  $1,000  to  $1,500  per  crossing  for  the  lines  spec¬ 
ified  in  the  previous  paragraph. 

In  some  instances  river  crossings  may  be  increased 
in  voltage  and  the  necessary  electrical  clearances  ob¬ 
tained  by  using  the  stabilizer  and  without  altering  the 
shafts  and  foundations  of  the  supporting  structures. 
This  also  applies  to  lines  in  congested  areas  where  side 
clearance  to  objects  is  now  critical. 

T 

NVorld  NVater  Power 

39,257,000  Kw. 

Hydro-electric  plants  having  a  total  capacity  of 
39,257,000  kw.  have  been  installed  in  the  countries  listed 
in  the  accompanying  table,  compiled  by  the  American 
Committee  of  the  World  Power  Conference  and  here 
made  available  through  the  courtesy  of  O.  C.  Merrill, 
chairman.  The  list  comprises  those  countries  which  have 
in  excess  of  100,000  kw. 

Figures  for  the  first  five  and  for  Czechoslovakia  are 
from  official  sources.  Those  for  Norway  and  Sweden  are 
from  data  presented  at  the  conference  this  year  in  .Scan¬ 
dinavia.  Data  for  Germany  were  taken  from  a  detailed 
report  prepared  by  the  German  Water  Power  Associa¬ 
tion,  and  Russian  figures  were  supplied  from  the  office 
of  Col.  Hugh  L.  Cooper. 

While  it  is  not  claimed  that  these  data  are  without 
error,  particularly  in  those  countries  which  have  develop¬ 
ments  under  1,000,000  kw.,  they  are  believed  to  be  sub¬ 
stantially  correct. 


Water  Power  Development  in  Countries  Having  an  Installed  Capacity  in  Excess  of  100,000  Kw. 


Country 

Rating.  Kw. 

Per  Cent 

Country 

Rating.  Kw. 

Per  Cent 

Country 

Rating.  Kw. 

Per  Cent 

.  .  11,800,000 

30.06 

.  1,850,000 

4.71 

15. 

300,000 

0.76 

.  .  5,256,000 

13.39 

.  1,400,000 

3.57 

16. 

235,000 

0.60 

3.  Italy . 

..  4,348,000 

11.08 

10.  Spain  . 

875,000 

2.23 

17. 

OreatBritain  . . . 

228,000 

0.58 

4.  Japan  . 

_ 3,151,000 

8.03 

11.  Soviet  Russia  .  . 

758,000 

1.93 

18. 

New  Zealand  . . 

225,000 

0.57 

5  France  . 

_ 2,781,000 

7.08 

12.  Austria . 

725,000 

1.85 

19. 

Jugoslavia . 

190,000 

0.48 

P  Germany  . 

.  .  2,300,000 

5.86 

13.  Brazil  . 

525,000 

1.34 

20. 

Czechoslovakia  . 

110,000 

0.28 

t.  Switzerland  .  .  .  . 

..  1,000,000 

4.84 

14.  Finland  . 

300,000 

0.76 

Total  . 

.  39,257,000 

100.00 
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Building  Sales  Through 

Employ  ee  Co-operation 


The  Pacific  Gas  &  Electric  Company 
supports  load-building  program  with 
a  well-organized  “tip"  service 
which  extends  through  its  entire 
organization.  Cash  rewards  and 
other  forms  of  recognition  irfture 
permanent  interest  in  the  plan 

By  R.  E.  FISHER 

Vice-President  Pacific  Gas  &  Electric  Company 

That  the  methods  employed  by  the  Pacific  Gas 
&  Electric  Company  to  insure  success  for  its  sales 
program  are  effective  is  indicated  by  the  fact  that 
even  in  the  depression  year  of  1932  new-business  quotas 
were  exceeded  by  a  gratifying  margin.  More  than 
$400,000  of  the  new  revenue  that  was  added  to  the 
system  in  that  year  is  attributable  directly  to  the  “pink 
slip”  prospect  plan  initiated  by  this  company  several 
years  ago  as  a  means  of  welding  the  entire  employee 
organization  into  an  efficient  service  unit. 

As  originally  conceived,  the  “pink  slip”  campaign 
was  intended  to  form  the  basis  of  a  definite  and  con¬ 
tinuous  effort  on  the  part  of  the  entire  company  organi¬ 
zation  to  merit,  win  and  hold  the  good  will  of  the  public 
at  all  times  and  at  all  points  of  contact.  Its  supple¬ 
mentary  aim  was  to  obtain  prospects  for  new  and  addi¬ 
tional  gas  and  electric  business.  As  a  whole,  the  plan 
was  designed  to  assure  the  customer  of  maximum  value 
from  and  efficient  use  of  the  company’s  service.  The 
plan  takes  its  name  from  the  fact  that  records  of  com¬ 
plaints  or  prospects  for  new  business  are  turned  in  on 
a  standardized  form  printed  on  pink  paper  and  bound 
in  a  booklet  of  vest  pocket  size. 

At  the  start  of  the  plan  in  1923  one  of  these  booklets 
was  given  to  every  employee  and  every  stockholder  of 
the  company.  Group  meetings  of  employees  were  held 
in  the  various  divisions  and  districts  of  the  system,  at 
which  time  lectures  were  given  on  the  use  of  the  slips 
both  from  the  standpoint  of  public  relations  and  new 
business.  Employees  were  urged  to  carry  the  booklets 
with  them  at  all  times  and  report  promptly  to  the  proper 
office  any  complaints  or  prospective  business  that  came 
to  their  attention. 

Approximately  5,000  pink  slips  were  issued  at  the 
beginning  of  the  program  and  in  the  first  three  months 
of  its  operation  a  total  of  4,200  slips  were  turned  in. 
Many  of  these  reported  complaints  which  enabled  the 
speedy  correction  of  difficulties  which  might  otherwise 
have  remained  unknown.  In  this  the  pink  slips  proved 
themselves  invaluable  as  good-will  builders.  Even  more 
so  did  they  prove  their  value  in  obtaining  new  business 


and  during  the  first  years  of  operation  the  plan  produced 
thousands  of  dollars  worth  of  additional  revenue.  So 
effective  was  its  operation  that  the  company  decided  to 
stimulate  further  activity  by  compensating  employees 
for  their  efforts  in  obtaining  new  business.  Thus  was 
the  present  bonus  system  inaugurated. 

With  the  addition  of  a  monetary  reward  to  the 
original  “pink  slip”  plan,  employee  participation  met 
with  such  success  that  the  new  plan  was  incorporated  in 
the  annual  sales  program  of  the  company  and  since  has 
been  operating  continuously  as  a  regular  part  of  the 
sales  promotion  activities.  The  plan  under  which  the 
company  now  operates  is  as  follows; 

General  policy 

Bonuses  are  paid  for  the  submission  of  names  of  con¬ 
sumers  who  are  interested  in  either  gas  or  electric  ser¬ 
vice  if  the  tip  thus  furnished  results  in  a  sale.  This 
bonus  is  paid  on  two  classes — (1)  domestic  electric  ap¬ 
pliance  prospects,  (2)  domestic  gas  appliance  prospects, 
regardless  of  the  number  or  types  of  appliances  sold 
to  the  prospect.  Bonuses  for  domestic  electric  appli¬ 
ance  prospects  are  as  follows: 


Electric  ranges,  by  company  or  dealer  sale  . $3.00 

Electric  water  heaters,  by  company  or  dealer  sale .  3.00 


Major  electric  air  heating,  by  company  or  dealer  sale. . . .  3.00 

(a)  Portable  heaters,  2  kw.  or  over 

(b)  Flush  type  heaters,  1,500  watts  or  over 

Bonuses  also  are  paid  for  domestic  gas  appliance  pros¬ 
pects. 

On  the  gas  and  electric  major  appliances  the  employee 
is  paid  a  bonus  for  the  prospects  only.  If  a  subsequent 
sale  is  for  more  than  one  appliance  the  employee  does  not 
receive  a  reward  for  each  appliance  sold,  but  only  for  his 
work  in  obtaining  the  lead  for  the  new  business.  With 
the  exception  of  members  of  the  sales  department,  all 
employees,  including  pensioners,  are  entitled  to  partici¬ 
pate  in  the  benefits  of  the  bonus  plan. 

The  mechanics  of  the  plan  are  relatively  simple.  When 
an  employee  turns  in  a  pink  slip  prospect  for  an  appli¬ 
ance  y  is  turned  over  to  a  salesman  for  follow  up,  who 
must  either  accept  or  reject  the  prospect  within  a  period 
of  two  weeks.  If  the  pink  slip  is  accepted  as  a  prospect 
it  is  good  until  sold.  If  it  is  rejected  the  prospect  card 
in  the  file  must  also  be  killed  and  the  employee  is  per¬ 
mitted  to  resubmit  the  pink  slip  providing  he  has  in¬ 
terested  the  customer  in  the  purchase  of  the  appliance 
involved.  All  bonuses  on  appliances  handled  by  the 
company  are  payable  upon  acceptance  by  the  company 
of  the  appliance  sales  agreement  as  evidence  of  a  bona 
fide  sale  having  been  made  and  are  not  held  up  pending 
installation. 

Bonuses  on  electrical  appliances  sold  through  dealers 
from  tips  received  through  the  pink  slip  campaign  will 
be  paid  upon  verification  of  installation  and  simultane¬ 
ously  with  the  payment  of  commission  to  salesmen  on 
such  sales. 
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To  illustrate  the  success  of  the  pink  slip  bonus  plan  as 
it  now  operates  a  period  of  the  first  ten  months  of  1932 
has  been  selected.  During  these  ten  months  33,374  pink 
slips  were  turned  in  by  employees.  All  these  presented 
prospects  for  the  sales  department  to  work  on.  Of  this 
number  6,354  sales  were  made,  including  1,055  electric 
ranges,  256  electric  water  heaters,  1,201  conversion  bur¬ 
ners,  1,284  gas  heating  jobs,  774  gas  automatic  water 
heaters,  252  agricultural  pumping  jobs  and  a  large  num¬ 
ber  of  miscellaneous  appliances.  Bonuses  paid  to  em¬ 
ployees  for  this  sales  effort  amounted  to  $14,157. 

Revenue  for  the  company  from  the  sales  activity  of 
its  employees  alone  was  estimated  to  be  well  over 
$400,000.  Nor  is  this  the  only  benefit  realized  from  the 
operation  of  the  plan.  To  stimulate  greater  interest  on 
the  part  of  the  employees,  the  results  of  sales  activities 
were  interpreted  in  the  light  of  work  which  was  created 
by  new  business.  In  other  words,  the  pink  slip  program 
was  translated  into  man-days  of  work  created  for  the 
company  as  a  whole.  Sales  which  were  made  by  the 
employees  during  the  period  under  consideration  created 
20,620  man-days  of  work  throughout  the  system  in  ren¬ 
dering  service  or  making  the  installations  of  the  above- 
mentioned  appliances. 

The  pink  slip  activity  is  good  business,  both  from  the 
employee  and  the  company  standpoint.  Each  appliance 
sold  and  connected  brings  into  the  company  an  average 
of  $69  per  year  in  new  revenue.  On  the  7,100  appliances 
sold  through  employee  efforts  the  company  realized 
$491,154  worth  of  annual  new  revenue.  Employees  in¬ 
creased  their  earnings  approximately  $21,000,  together 
with  creating  $1 14,000  additional  payroll  for  the  various 
departments  in  the  company. 

The  number  of  employees  participating  in  this  work 
is  fairly  representative.  Figures  show  that  one-third  of 
all  company  employees  are  sending  in  pink  slips.  Look¬ 
ing  at  the  pink  slip  campaign  from  another  angle,  records 
show  that  an  average  of  42^  cents  cash  w’as  paid  for  each 
one  of  the  33,374  pink  slips  which  have  been  turned  in. 
Each  pink  slip  can  be  credited  with  62/100  man-days  of 
labor  and  a  payroll  of  $3.40.  Each  can  be  given  credit 
for  $14.70  of  new  company  revenue. 

Additional  incentives 

While  the  response  of  the  employees  to  this  activity 
has  been  more  than  gratifying,  executives  of  the  com¬ 
pany  are  continually  working  to  increase  the  interest  and 
create  a  more  representative  participation  in  the  pink 
slip  plan.  Employees  in  one  department  of  a  division  or 
district  are  placed  in  competition  with  other  sections  in 
the  same  division.  In  addition  to  the  bonuses  paid  for 
sales  the  company  recently  has  made  it  possible  to  give 
further  individual  recognition  to  employees  who  have 
interested  themselves  in  its  load-building  program.  In 
1931  the  division  managers’  award  was  created  to  give 
recognition  to  those  loyal  employees  who  assist  in  build¬ 
ing  business  for  which  no  bonus  is  paid.  This  award 
consists  of  a  gold  pin  with  the  employee’s  name  en- 
L^Taved  on  the  back.  As  soon  as  the  employee  qualifies 
for  awards  of  higher  classifications  new  pins  are  issued. 

This  set  of  pins  is  designed  so  that  each  classification 
can  be  distinguished  readily.  They  are  awarded  on  the 
basis  of  new  revenue  added  to  the  company’s  line  through 
a  particular  employee’s  sales  efforts.  For  instance,  when 
an  employee  has  been  credited  with  $1,000  worth  of  new 
revenue  he  is  awarded  his  first  pin.  As  he  progresses 


DO  NOT  FILL  IN-^^  OFFICE  USE  ONLY 
To  the  Division  Accountant: 

In  accordance  with  Sales  Department  Circular  Letter  No _ _ 

(Employee’s  Name) 

is  entitled  to  $ . . . . bonus  on  sale  made  to 

. . sold  on  D  &  C  Tag  No _ _ 

(Purchaser’s  Name) 


Div.  Sales  Manager 

For  Accounting  Dept. 

Ist  Payment  Rec’d . . Correct.— . 

Date  Sundry  Sales  Clerk 


"Every  Employee  A  Good  Will  and  Business  GeUer"  Check  Which 

Gas . 

To  the  Division  Manager:  Electric - 

Please  call  on.— . . . . . . . . . - . — 

Address . . . . . — . 

Is  prospect  for. . . 


Has  complaint  oa _ 


Submitted  by . . . . . 

Date .  ..  Dept . . . Division . 

The  pink  slip 

Front  and  rear  views  of  the  pink  slip  which  has  been  the 
focal  center  of  a  load-building  campaign  that  enabled  em¬ 
ployee  efforts  to  add  $400,000  new  revenue  in  1932. 

through  the  $5,000.  $10,000,  $25,000  and  $50,000  reve¬ 
nue  classifications  a  new  pin  is  issued  for  each  class. 
Thus,  in  addition  to  monetary  rewards,  recognition  is 
given  to  those  employees  in  proportion  to  their  efforts 
in  securing  new  business. 

Employee  interest  in  the  plan  has  experienced  a  rapid 
and  continuous  growth.  Undoubtedly  as  time  progresses 
additional  refinements  will  be  incorporated  in  the  pink 
slip  prospect  plan.  Its  operation  has  enabled  the  com¬ 
pany  to  increase  its  revenue,  the  employees  to  earn  addi¬ 
tional  income,  and  it  has  been  responsible  for  more  loy¬ 
alty  and  more  co-operation  throughout  the  entire  organi¬ 
zation  in  building  public  relations  and  better  service. 

T 

More  Evidence  in  Favor  of 
Neutral  Interconnection 

Stating  that  on  the  system  of  his  company  the  num¬ 
ber  of  transformer  fuses  blown  during  lightning  storms 
averages  2.5  times  the  number  of  transformers  burned 
out,  D.  W.  Roper,  Commonwealth  Edison  Company, 
Chicago,  went  on  to  say  that  the  first  year  of  operation 
of  5,700  distribution  transformers  with  secondary  neu¬ 
trals  connected  to  the  lightning  arrester  grounds  shows 
a  65  per  cent  reduction  in  percentage  of  transformer 
troubles  due  to  lightning.  The  effect  of  this  intercon¬ 
nection  is  to  reduce  the  magnitude  of  the  transient 
voltage  across  and  between  the  parts  of  the  transformer 
and  thus  decrease  the  chances  of  arcs  over  porcelain 
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bushings  and  across  air  spaces,  which  are  the  principal 
causes  of  fuse  blowing.  When  the  results  from  different 
types  of  arresters  are  compared  it  is  found  that  the 
smallest  percentage  of  fuses  blown  corresponds  to  those 
types  of  arresters  which  limit  the  transient  voltage  to 
the  lowest  value. 

The  5,700  distribution  transformers  which  were  recon¬ 
nected  as  recommended  in  the  1932  A.I.E.E.  paper  of 
Harding  and  Sprague  have  now  been  in  service  about 
a  year.  During  that  time  failures  have  been : 


nurning  of  primary  leads .  3 

Failure  of  Insulation  between  primary  and 

secondary  .  4 

Failure  between  primary  turns  .  1 

Total  .  8 


It  is  to  he  noted  that  the  failure  record  of  these  5,700 
interconnected  installations  is  about  one-seventh  of  1 
per  cent  and.  further,  that  the  age  of  the  transformers 
that  failed  ranged  from  nine  to  thirty  years  with  an 
average  of  nineteen.  This  appears  to  indicate  that  with 
modern-type  transformers,  built  to  withstand  a  transient 
voltage  test,  the  present  scheme  of  lightning  protectitm 
in  Chicago  would  be  practically  perfect. 

▼ 

Cable  F  ailures  Decrease  as 


Insulation  Power  Factor  Drops 


Except  for  a  slight  peak  for  cable  manufactured  in 
1930  the  accompanying  graphic  record  of  1,085  miles 
of  13-kv.,  three-conductor  cable  on  the  system  of  the 
Commonwealth  Edison  Company,  Chicago,  shows  a  con¬ 
sistent  and  gratifying  decrease  of  insulation  failures  with 
reduction  of  power  factor  of  cable  insulation.  This 
graph  was  shown  by  D.  W.  Roper  as  evidence  of  cable 
improvement  in  an  address  to  the  committee  on  electrical 
insulation  at  the  recent  meeting  of  the  National  Re¬ 
search  Council.  Note  that  no  failures  at  all  are  shown 
for  cables  made  in  1931,  1932  and  1933,  but  remember 
that  little  cable  has  been  bought  and  installed  in  these 
three  vears. 


READERS'  FORUM 


Rates  and  the  Foundrymen 

To  the  Editor  of  the  Electrical  World: 

Preliminary  to  consideration  of  the  article  under  the 
caption  “Foundrymen  Indict  Industrial  Rates,”  published 
in  your  issue  of  October  14,  the  following  may  well  be 
recognized  by  both  sides  of  the  controversy: 

1.  When  two  intelligent  groups  differ  sharply  with  respect 
to  demonstrable  facts  the  reason  lies  in  misunderstanding. 

2.  The  power  industry,  unlike  the  foundry  and  other  manu¬ 
facturing  lines,  is  a  regulated  one,  both  with  respect  to  standards 
of  service  and  permissible  return  on  investment.  Because  it  is 
denied  earnings  in  good  times  that  compare  favorably  with  those 
of  unregulated  manufacturers,  it  cannot  accept  earnings  that 
are  inadequate  in  times  of  depression,  since  to  do  so  would  mean 
an  average  return  below  that  permitted  by  law,  which  is  pre¬ 
sumed  to  be  no  higher  than  necessary  to  attract  the  free  flow 
of  new  capital  to  it  with  which  to  provide  for  expansion  de¬ 
manded  each  year  by  the  public,  whose  interest  it  is  required  to 
recognize  as  controlling.  It  is  the  duty  of  the  power  company 
to  maintain  adequate  and  stable  earnings  so  that  its  credit  may  be 
good.  Good  credit  has  a  marked  effect  on  its  costs  and,  hence, 
on  the  price  of  its  service.  It  would  be  unsound,  therefore,  for 
the  power  company  to  participate  in  the  ups  and  downs  of  the 
industries  it  serves,  even  though,  in  the  opinion  of  the  latter, 
to  do  so  would  be  “no  more  than  fair.” 

To  conclude  that  complicated  rates  and  contracts  are  dictated 
by  desire  to  increase  the  difficulty  of  understanding  and  compari¬ 
son  is  entirely  unsound.  They  are  complicated  only  because  as 
filed  schedules  they  must  be  applied  to  widely  varying  conditions 
of  use  by  industry.  They  cannot  be  as  satisfactory  to  the 
12  individual  customer  as  ones  designed  especially  to  meet  his 
conditions  would  be.  It  is  true  that  rates  and  contracts  have 
not  been  standardized  throughout  the  country  and  that  they 
.Q  reflect  an  unnecessary  number  of  ways  of  incorporating  the  same 
fundamental  principles.  The  power  industry  should  address  it- 
»  self  to  the  job  of  improving  this  situation,  even  though  much 
difficulty  will  be  met  because  of  the  number  of  companies  in- 
8  volved.  This  indicates,  after  all,  the  mythical  character  of  the 
^  power  trust. 

o  It  is  one  thing  to  recognize  the  problem  of  the  industrial 
g  "o  customer  and  quite  another  to  assume  the  responsibility  for  its 
solution,  particularly  as  the  recognition  expressed  and  demanded 
^  by  many  industrial  customers  is  relief  from  payment  of  part' 
of  the  agreed  upon  charge  even  though  the  power  company’s 
4  ^  costs  remain  unchanged.  Perhaps  there  is  logic  as  well  as  de- 
CL.  sire  behind  such  a  demand,  but  the  supporting  brief  has  been 
withheld  from  the  power  companies. 

The  following  comments  are  made  in  answer  to 
the  criticisms  in  the  order  in  which  they  are  listed  in 
the  article : 

1.  There  is  nothing  arbitrary  or  unnecessary  in  the  inclusion 
of  demand  charges  in  industrial  power  rates,  since  they  are  in 
recognition  of  the  well  known  fact  that  investment  costs  con¬ 
stitute  one  of  the  principal  items  of  cost  to  the  power  company. 
Ihifortunately,  the  investment  required  to  serve,  once  made,  con¬ 
tinues  undiminished  and  the  measure  of  support  accorded  to  it 
cannot  vary  with  demand  and  energy  fluctuations  of  the  customer. 
If  demand  charges  were  based  upon  the  monthly  demand  as 
suggested,  rather  than  related  to  the  maximum  demand  pre¬ 
viously  established,  they  will  fail  of  their  purpose  particularly 
in  times  of  abnormal  business  and  when  applied  to  industries 
having  unstable  operating  characteristics.  The  industrial  cus¬ 
tomer  that  harbors  distaste  for  demand  charges  may  well  be  re¬ 
minded  that  the  alternative  to  buying  power,  private  plant  opera¬ 
tion,  affords  far  less  demand  charge  flexibility  because  of 
capital  and  fixed  operating  costs  incidental  thereto.  If  the 
power  industry  were  assessing  charges  against  industry  which 
did  not  reflect  its  own  cost  experience,  then  there  would  be 
real  ground  for  industrial  customer  complaint.  Why  should 
the  power  company,  in  the  absence  of  reduced  costs,  reduce 
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demand  charges  to  the  customer  when  the  reduction  desired  by 
him  would  not  be  secured  were  he  to  install  his  own  plant  ? 
No  burst  of  generosity  can  change  the  fact  of  demand  costs. 

2.  It  is  quite  natural  that  opinion  should  differ  with  respect 
to  whether  the  time  interval  for  demand  measurement  should  be 
5,  10,  15,  30  or  even  60  minutes.  The  problem,  as  presents  itself 
to  the  power  company,  is  that  of  collecting  as  demand  charges 
an  amount  that  is  adequate  to  cover  demand  costs  as  appears 
to  be  commercially  feasible.  If  that  amount  is  divided  by  the 
sum  of  the  individual  customer  demands  determined  on  the  basis 
of  a  short  period,  the  quotient  or  the  unit  rate  per  kilowatt  per 
individual  demand  w'ill  be  lower  than  if  the  amount  is  derived  by 
dividing  the  sum  of  the  individual  demands  determined  over  a 
longer  period.  The  plan  adopted  in  any  instance  is,  of  course, 
a  question  of  judgment  but  it  is  clear  that  the  more  liberal  the 
method  employed  in  determining  the  divisor,  the  higher  will  be 
the  quotient  or  unit  rate  per  kilowatt  of  individual  demand.  It 
goes  without  saying  that  the  power  company  must  take  into 
consideration  load  diversity  in  ascertaining  its  costs  and  in 
determining  the  selling  rate. 

3.  In  criticizing  the  ratio  of  demand  to  energy  charges  the 
inference  is  clear  that  the  power  industry  has  included  in  the 
demand  charge  more  than  can  be  justified.  The  fact  is  that 
it  is  seldom  commercially  feasible  to  include  in  the  demand  charge 
all  costs  that  are  independent  of  energy  consumption. 

4.  The  determination  by  the  power  company  of  off-peak  hours 
may  be  sound  and  reasonable,  but  seem  unreasonable  to  the  in¬ 
dustrial  customer  because  he  finds  it  difficult,  if  not  impossible, 
to  adopt  an  operating  schedule  in  conformity  therewith.  By 
the  very  nature  of  things,  it  is  the  unusual  rather  than  the  typical 
customer  who  can  confine  his  operations  to  the  valley  of  the 
power  company’s  load.  It  is  the  confines  of  this  valley  that 
determine  the  hours  during  which  a  rate  differential  may  prop¬ 
erly  be  offered  to  industry  rather  than  the  latter’s  convenience 
as  to  operating  schedule. 

5.  Minimum  bills  afford  support  in  whole  or  in  part  to  the 
power  company’s  investment  made  to  serve  the  customer.  It  is 
unfortunate,  of  course,  that  the  investment  must  be  supported 
even  when  not  in  use.  Surely  it  is  equitable  that  the  customer 
in  whose  interest  the  investment  was  made  shall  provide  the 
support. 

6.  The  magnitude  of  the  effect  of  seriously  lagging  power 
factor  and  of  leading  power  factor  depends  upon  the  physical 
system  under  consideration.  For  any  assumed  effect  the  power 
company  may  undertake  the  desired  correction  or  may  induce  the 
customer  to  do  so.  In  the  former  case  the  cost  entailed  must 
be  included  in  the  final  rate  and  in  the  latter  should  be  credited 
to  the  customer.  In  either  case  the  policy  of  the  power  company, 
as  reflected  in  its  rates  and  contracts,  should  be  based  on  the 
facts.  The  industrial  customer  can  have  no  quarrel  with  the 
facts. 

7.  The  question  of  what  is  the  fair  market  price  for  coal 
again  calls  for  mutual  understanding.  Because  of  the  nature  of 
its  business  and  responsibilities,  the  power  company  must  be 
assured  of  an  adequate  and  dependable  coal  supply.  This  neces¬ 
sitates  the  purchase  of  the  major  part  of  its  needs  on  contract. 
Usually  the  contract  price  is  higher  than  that  afforded  at  times 
by  the  spot  market.  Industrials,  however,  are  not  under  quite 
the  same  necessity  of  insuring  their  coal  supply  and  can  take 
greater  advantage  of  the  spot  market.  Where  there  arises  differ¬ 
ence  of  opinion  with  respect  to  the  judgment  which  has  been 
used  by  the  power  company  in  the  purchase  of  its  coal,  care 
should  be  exercised  to  ascertain  whether  the  spot  or  the  con¬ 
tract  price  is  in  mind. 

8.  If  the  magnitude  of  the  load  to  be  supplied  is  small,  then 
the  power  company  needs  a  minimum  of  protection  in  contract 
period  because  its  growing  business  affords  opportunity  to  redis¬ 
pose  of  capacity  which  may  be  released.  Quite  the  opposite  is  the 
situation,  however,  when  the  supply  of  large  loads  is  under 
consideration,  particularly  those  that  necessitate  substantial  in¬ 
vestment  in  distribution  facilities  to  be  used  exclusively  by  such 
large  load  customer,  because  the  release  of  the  large  block  of 
capacity  cannot  be  again  put  into  service  on  short  notice.  Con¬ 
tract  periods,  when  and  if  required  by  power  companies,  that 
are  longer  than  necessary  to  provide  protection  in  the  interest 
of  the  public  cannot,  of  course,  be  justified. 

9.  The  que.stion  of  w’hether  parallel  operation  should  be  per¬ 
mitted  depends  upon  whether  it  is  feasible  without  adverse  affect 
on  the  service  of  the  power  company  to  its  other  customers.  If 
this  condition  is  satisfied  and  parallel  operation  results  in  econ¬ 
omy  not  otherwise  obtainable,  it  is  justified. 


10.  It  is  safe  to  say  that  it  is  already  the  policy  of  most  power 
companies  to  encourage  the  customer  to  take  all  his  power  re¬ 
quirements  through  one  meter  installation.  It  is  difficult  to  see. 
except  in  unusual  circumstances,  how  the  interests  of  either 
party  can  be  served  by  any  other  policy. 

11.  The  question  of  whether  transformers  are  supplied  by  the 
power  company  or  by  the  customer  need  not  and  should  not,  of 
course,  affect  the  reasonableness  of  the  rate.  To  conclude,  how¬ 
ever,  that  it  is  better  practice  for  the  customer  to  own  the  trans¬ 
formers  than  for  the  company,  because  it  helps  to  reduce  the 
utility  company’s  capitalization,  is  unsound.  It  is  evident  that 
no  capital  can  be  saved  w'ith  ownership  by  the  one  as  against 
the  other  and,  therefore,  it  merely  comes  down  to  whether  the 
ownership  of  the  transformers  is  or  is  not  reflected  in  the 
rate. 

12.  It  is  clear  that  the  prompt  payment  discount  should  neither 
be  more  nor  less  than  an  amount  necessary  to  the  prompt  pay¬ 
ment  of  the  bill.  When  this  purpose  is  recognized  there  remains 
no  sound  ground  for  difference  of  opinion  with  the  detailed 
method  by  which  it  is  accomplished. 

The  cost  accounting  system  employed  by  most  industrial  plants 
that  operate  their  own  generating  plant  is  not  sufficiently  com¬ 
prehensive  to  divulge  the  true  cost  of  the  power  supply.  As  a 
result,  industrial  plant  managements  too  frequently  hold  unsound 
views  with  respect  to  such  costs  and,  therefore,  with  the  amount 
which  it  is  fair  and  reasonable  to  pay  when  purchasing  pow'er. 
This  fact  should  not  be  made  the  basis  for  the  conclusion  that 
the  power  company’s  rates  and  contracts  are  unfair  and  in¬ 
equitable. 

R.  H.  KNOWLTON. 

Vice-President. 

Connecticut  Light  &  Power  Company, 

Hartford,  Conn. 


T 


BOOK  REVIEWS 


Mesures  Radio-Electriques  Elementaires 

(Elementary  Measurements  in  Radio  Electricity) 

By  F.  Dacos  and  M.  Rousseau.  Published  by  Dunod,  92,  Rue 
Bonaparte  (VI)  Paris,  France.  233  pages,  illustrated. 

In  the  first  part  various  instruments  and  methods  are 
discussed  for  measuring  high-frequency  currents  and 
voltages,  calling  for  a  technique  quite  distinct  from  that 
used  for  direct  and  commercial- frequency  alternating 
currents.  The  second  part  takes  up  the  theory  of  oscil¬ 
lations,  coupled  circuits  and  frequency  measurements. 
The  book  is  planned  primarily  as  a  textbook,  in  which 
the  subject  is  developed  logically  and  systematically,  in 
the  usual  mathematical  manner.  The  symbolic  method  is 
explained  in  a  brief  appendix. 

• 

Grundlagen  und  Entwicklung  der 
Energiewirtschaft  Oesterreichs 

(Basis  and  Development  of  Energy  of  Austria) 

By  Oskar  Vas,  Published  by  Julius  Springer,  Vienna.  84 
pages  (5i  X  8i  in.  type  surface),  39  illustrations,  36  tables. 
Price,  4.80  reichsmarks. 

Prepared  for  the  1933  meeting  of  the  World  Power 
Conference,  and  so  supplementing  the  report  at  the  meet¬ 
ing  in  1930,  this  official  report  of  the  Austrian  National 
Committee  is  of  more  than  statistical  interest,  for  it 
brings  together  in  one  publication  descriptions,  maps  and 
illustrations  of  recent  hydro-electric  developments  in 
Austria.  The  status  of  the  power  industry  is  discussed, 
the  gross  energy  output  of  the  more  important  systems 
being  given  as  far  back  as  1913  if  they  were  then  in 
operation.  Data  on  fuel  consumption  and  gas  produc¬ 
tion  have  also  been  brought  up  to  1932. 
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Men  of 

Bryant  White  Heads 
Kentucky  Utility 

Bryant  White  was  appointed  president 
of  the  Kentucky  Utilities  Company  last 
week  to  succeed  L.  B.  Herrington,  who 
resigned  last  April.  Mr.  White  has 
been  an  executive  of  the  American  Gas 
&  Electric  Company  since  1920,  and  for 
the  past  few  years  served  as  administra¬ 
tive  consultant  for  that  company  with 
the  Appalachian  Electric  Power  Com¬ 
pany  at  Lynchburg  and  Roanoke,  Va. 

A  native  of  Hart  County,  he  received 
his  early  education  in  Louisville  and 
studied  electrical  engineering  at  Har¬ 
vard.  He  served  with  a  construction 
division  during  the  World  War  and  de¬ 
signed  electrical  equipment  for  a  nitrate 
plant  on  Chesapeake  Bay  and  for  a  mu¬ 
nition  plant  on  the  Georgia  Coast. 

T 

Owen  D.  Young  was  elected  presi¬ 
dent  of  the  Academy  of  Political 
Science  at  a  special  meeting  of  the 
board  of  trustees  held  last  week  at  Co¬ 
lumbia  University. 

• 

W.  Martin  Clark  of  Nashville, 
Tenn.,  and  Henry  O.  Weber,  Boston, 
have  been  appointed  structural  engi¬ 
neers  on  steel  transmission  tower  design 
for  the  Tennessee  Valley  Authority. 
Both  men  will  be  stationed  at  Wilson 
Dam. 


the  Industry 

Madras.  Mr.  Howard  has  just  com¬ 
pleted  the  Pykara  hydro-electric  under¬ 
taking.  Eormerly  he  was  chief  engineer 
of  Cia  Chilena  de  Electricidad,  San¬ 
tiago,  Chile,  and  chief  engineer  of  the 
Mexico  Light  &  Power  Company  and 
Mexican  Tramways  Company. 

Joseph  L.  Krah,  formerly  assistant 
city  manager  of  Pasadena,  Calif.,  has 
been  appointed  to  a  position  in  the  city’s 
light  and  power  department  as  a  part  of 
a  program  to  build  up  the  domestic  load 
and  use  of  electric  ranges  in  Pasadena. 

T 

OBITUARY 

F.  V.  Underwood 

E.  V.  Underwood,  vice-president  and 
general  manager  of  the  Knoxville  Power 
&  Light  Company,  Knoxville,  Tenn., 
died  December  2  at  a  private  hospital  in 
Birmingham,  after  an  illness  of  eight 
months.  Mr.  Underwood  had  been 
identified  with  the  public  utility  industry 
in  the  South  since  1900,  starting  with 
the  old  Consolidated  Electric  Light 
Company  of  Birmingham  in  that  year. 
This  company  subsequently  became  part 
of  the  Birmingham  Railway,  Light  & 
Power  Company,  now  the  Birmingham 
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Electric  Company,  and  Mr.  Underwood 
remained  with  these  properties  until  his 
transfer  to  Knoxville  in  1925. 

During  the  World  War  Mr.  Under¬ 
wood  was  for  a  short  time  connected 
with  the  Alabama  Power  Company  as 
superintendent  of  production,  having 
charge  of  its  generating  plants,  both 
hydro-electric  and  steam.  His  principal 
attention,  however,  was  given  to  the 
operation  of  the  Gorgas  plant,  where 
construction  work  was  rushed  in  order 
to  furnish  power  for  nitrate  plants  at 
Muscle  Shoals.  About  the  time  that 
work  was  completed  he  returned  to  the 
Birmingham  company.  He  served  as 
general  manager  of  the  Knoxville  prop¬ 
erties  for  three  years  before  assuming 
in  addition  the  duties  of  vice-president 
in  1928. 

• 

J.  Franklin  Stevens,  retired  con¬ 
sulting  engineer,  died  December  11  in 
his  apartment  in  the  Belgravia  Hotel, 
Philadelphia,  following  a  long  illness. 
He  was  63  years  of  age.  The  holder  of 
six  patents  on  electrical  meter  devices, 
Mr.  Stevens  was  a  former  secretary  and 
treasurer  of  the  La  Roche  Electrical 
Works,  subsequently  was  vice-president 
of  the  American  Meter  Company  and 
then  became  president  of  the  Keystone 
Electrical  Instrument  Company  and  a 
member  of  Steward  &  Stevens  Iron 
Works.  He  was  graduated  from  the 
University  of  Pennsylvania  in  1891  and 
was  a  former  president  of  the  Engi¬ 
neers'  Club  of  Philadelphia  and  a  former 
vice-president  of  the  American  Institute 
of  Electrical  Engineers. 


J,  Fred  Hull  of  Maryville,  Mo.,  one 
of  the  Republican  members  of  the  State 
Public  Service  Commission,  has  sent 
his  resignation  to  Governor  Park,  effec¬ 
tive  January  1.  His  term  of  office  would 
liave  expired  April  15,  1935. 

• 

C.  C.  Bartlett  has  been  appointed 
manager  of  the  Redondo  Beach  district 
of  the  Southern  California  Edison  Com¬ 
pany.  Mr.  Bartlett  was  formerly  identi¬ 
fied  with  the  company's  new-business 
tlepartment. 

M,  R.  Hoffman,  formerly  connected 
with  the  Line  Material  Company  in  the 
capacity  of  field  sales  manager,  has  been 
named  pres-ident  of  the  H  D  Electric 
Company,  recently  organized  in  Chi¬ 
cago.  The  new  company  will  manufac¬ 
ture  and  distribute  all  of  the  material 
that  was  formerly  made  by  the  Asso¬ 
ciated  Engineers  Company,  consisting 
mainly  of  underground  distribution 
material. 

H.  G.  Howard,  formerly  chief  engi¬ 
neer  of  hydro-electric  development,  gov¬ 
ernment  of  Madras  (India)  Public 
Works  Department,  is  now  chief  engi¬ 
neer  of  the  Electricity  Department  at 


New  Equipment  Available 


High-voltage  condenser  units 
particularly  applicable  to  heavy-duty 
X-ray  equipment  have  been  announced 
by  the  Cornell-Dubilier  Corporation, 
New  York.  Some  of  the  special  fea¬ 
tures  of  this  design  are :  The  maximum 
capacity  is  included  in  the  minimum 
size,  thereby  obtaining  lowest  cost  to 
user;  well-known  patented  tubular  type 
construction  used  so  successfully  in  con¬ 
densers  for  high-power  radio  trans¬ 
mitters  has  been  adopted  for  these  con¬ 
densers  ;  a  specially  insulated,  non- 
metallic  tube  is  used  of  sufficient  length 
to  provide  maximum  safety  from  flash- 
over  between  terminals.  Since  the  tube 
is  non-metallic,  the  danger  of  insulation 
breakdown  between  condenser  and  con¬ 
tainer  is  eliminated.  The  terminals  con¬ 
sist  of  aluminum  castings  with  mount¬ 
ing  flanges  at  each  end  of  the  tube  so 
that  series  connection  may  be  easily 
effected  by  merely  stacking  the  units. 
This  saves  the  cost  and  space  of  the 
usual  stand-off  insulation  necessary  un¬ 
der  metal  cases.  The  condens'ers,  avail¬ 
able  in  ratings  of  0.01,  0.025,  0.05,  0.1 


and  0.25  mfd.,  are  impregnated  and  filled 
with  “Pyranol,”  the  new  patented,  non- 
inflammable  liquid  dielectric. 

• 

Changes  in  rubber  -  insulated 
TREE  WIRE  announced  by  the  General 
Electric  Company  make  the  new  wire 
extremely  resistant  to  abrasion.  It  is 
used  in  extending  an  electric  distribu¬ 
tion  system  through  residential  districts 
where  the  use  of  underground  cable 
cannot  be  justified  and  may  be  strung 
through  foliage  without  damage  to 
trees.  It  is  available  for  service  up  to 
8,000  volts. 

A  MOLDED  Murray  disconnect  plug 
built  on  the  premise  of  deception,  is 
tamperproof  and  brings  the  delinquent 
customer  to  terms  has  been  announced 
by  the  Metropolitan  Device  Corpora¬ 
tion,  Brooklyn,  N.  Y.  This  plug  is  in¬ 
serted  in  a  fuse  receptacle  by  use  of  a 
key.  After  it  is  in  place  a  brass  cap  is 
pushed  into  the  keyhole  or  recess,  thus 
covering  locking  and  turning  means. 
Cap  must  be  destroyed  to  remove. 
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